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The Second Spectrum of Ruthenium (Ru II) 

Allen G. Shenstone 1 and William F. Meggers 

Wavelengths and estimated intensities of 2,227 spectral lines characteristic of singly 
ionized ruthenium atoms are presented. The wavelengths range from 1054.684 to 6371.29 A. 
The Zeeman effect has been investigated for 488 lines ranging from 2323 to 4010 A. Analysis 
of these basic data of Ru n has resulted in the classification of 1,633 lines as transitions 
between 68-even, and 140-odd energy levels. All but three of these levels have been grouped 
into designated spectral terms and assigned to electron configurations. The low-even terms 
arise from 4d 7 , 4c? 6 5s, and 4d 5 5s 2 . All the terms from the 4=d 7 configuration have been 
found, and 4d~ a 4 F represents the ground state of Ru u. From two members of the 4rf 6 ns 6 T> 
series a limit, 135200 cm -1 , has been calculated which indicates a principal ionization potential 
(I. P.) of 16.76 electron volts for Ru + ions. 



As far back as 1930 [I] 2 an analysis was under- 
taken of the first spark spectrum of ruthenium, 
element number 44. Although the fundamental 
multiplets were easily found, the complexity of the 
spectrum made further work unrewarding; until 
more complete and accurate measurements could 
be made. In 1955 [2] Kessler and Meggers published 
new measurements, and in 1952 Meggers measured 
Zeeman effects on plates taken at the Massachusetts 
Institute of Technology with their large-field magnet 
and high-dispersion spectrographs. In addition. 
the spectrum was photographed on the Princeton 
vacuum instrument to provide wavelengths from 
500 A to 2200 A. This instrument uses a 30,000 
line per inch grating of 2m radius of curvature in 
a normal incidence mounting. All of the measure- 
ments of wavelength were made from spectrograms 
of the spark, a source which is not altogether satis- 
factory for first-spark spectra. For instance, 
Dobbie's [3] excellent analysis of Fen was made 
entirely from the polar lines in an arc. Therefore, 
some further observations were made with such a 
source, and a considerable number of lines were 
found in the longer wavelength region which were 
not observed in the spark. All of the arc and spark 
photographs were made with buttons of pure com- 
pressed ruthenium powder. The metallic impurities 
were very faint and easily eliminated. In the 
vacuum region the gas and carbon lines, which 
are always present, were used as standards. In 
that region the differentiation of stages of ionization 
was made from an examination of the polarity of 
the lines on a number of plates. In some cases, it 
was even possible to distinguish lines due to the 
lowest levels from those due to levels only 20000 
cm -1 higher. As usual, lines due to transitions from 
high even levels to intermediate odd levels are very 
wide and displaced from the position they occupy in 
an arc source. 

Although the Zeeman effect on ruthenium lines 
was photographed and machine-measured at the 
Massachusetts Institute of Technology in 1940 only 
the results for Ru i were exploited and published 
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[4]. In 1949 new Zeeman spectrograms of ruthen- 
ium were made at the Massachusetts Institute of 
Technology but the magnetic field intensity did not 
exceed 80,000 oersteds. Because some of the earlier 
spectrograms were made with higher field intensities 
which greatly enhanced Run, the best of these 
(Z-74) were loaned to the National Bureau of 
Standards where they were hand-measured and com- 
puted. A field intensity of 88,200 oersteds was 
derived from the magnetic splitting of impurity lines 
(Mgll 2795.53 and 2802.60 A, Cu I 3247.54 and 
3273.96 A, Ag I 3280.68 and 3382.89 A, and Ca n 
3933.66 and 3968.47 A). 

The Run lines were easily distinguished from 
Rui by comparing the total intensities of the Zee- 
man patterns with the intensities in the central 
comparison spectrum produced without the magnetic 
field; the Ru n lines were greatly enhanced by the 
magnetic field. In addition, the fully recorded 
and resolved patterns of Run lines were recognized 
by their types 4, 5, and 6 characteristic of even 
multiplicities according to Back and Lande [5]. 
Type 4 exhibits two symmetrically least -displaced 
p-components of equal intensity, and the two 
strongest n-components are also least displaced, 
when the level with the larger J has the smaller g. 
Type 5 occurs when the larger J has the larger g, 
in which case the two strongest ^-components 
exhibit the maximum displacement. Type 6 is 
produced by levels with equal J but unequal g, in 
which case the strongest p-components show the 
largest displacement, and the strongest 7i-com- 
ponents an average displacement. The observed 
g-i actors given to 3 decimals in tables 1,2, and 5 
are the average of all calculations from resolved 
patterns, indicated in table 6 by Ag. Only the 
displacements of maximum intensities of unresolved 
patterns on the MIT spectrograms were measured, 
and the types noted. Then after such a line was 
classified it was often possible to calculate a (/-factor 
for one level if the other one is known. In many 
type 6 patterns the over-all width (w) of the un- 
resolved ^-components was measured so that g- 
values could be calculated for both energy levels 
when their J-values were fixed by the classification; 
in these cases the Ag (in table 6) is inclosed in 
parentheses and the r/-factors are given to two deci- 
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mals. For a few levels, the ^/-values were calculated 
to two decimals from unresolved patterns on plates 
taken 30 years ago at Princeton, according* to a 
procedure described by Shenstone and Blair [61. 

As remarked above, the lowest multiplets were 
found many years ago; but even after the new 
wavelength measurements were made and Zeeman 
effects observed, it still proved very difficult to break 
into the higher groups of terms. This was surprising 
since in a spectrum of this kind, one expects many 
intersystem and interfamily lines. There are many 
such combinations but few of them are with the sex- 
tet system. In point of fact, the strongest inter- 
family combinations with that system are in the long 
wavelength region where the lines can be observed 
only at the poles of the arc. This was unfortunately 
discovered after the analysis was practically complete. 

The break into the higher quartet terms was made 
through a search in the Schumann region for the 
differences occurring in the low 4 F term. From such 
differences the usual square array was built up, though 
the work was not made any easier by the fact that 
great reliance was placed on a comparison with Fe n. 



Only after a very arduous numerical analysis was it 
possible to assign term designations to the even levels 
and a reasonable identification of odd levels was im- 
possible until the analysis was nearly complete. A 
warning must be given against too great reliance on 
the names chosen. The levels are so mixed in charac- 
ter that the most that can be hoped is that designa- 
tions have been selected which correspond to the 
particular Russell-Saunders type that is the chief con- 
tributor to each level. The terms of 4rf 7 and 4r/ 6 ( 5 D)5« 
are the most reliably named because they are reason- 
ably pure. The remaining even levels are in general 
less pure the higher they are. 

The names of the odd levels are considerably less 
reliable than those of the even levels. The levels were 
found chiefly by the numerical analysis mentioned 
above, assisted by rough predictions of position and 
intensity of combinations. Because the spectrum 
Tc i, isoelectronic with Ru n, is only partially ana- 
lyzed [7], the chief reliance had to be on the homolo- 
gous spectrum Fe n [8] for predictions of position. 
Unfortunately, the correspondence is much rougher 
than was expected. For instance, the terms a 4 H and 



Table 1. Even levels of Run 



Configuration 


Desig- 
nation 


./ 


Level 


r/(obs) 


6/(Lande) 


Configuration 


Desig- 
nation 


./ 


Level 


gf(obs) 


gr(Lande) 


4d< 


a 4 F 


Wi 


0. 




1. 333 


4d 6 ( 3 G)5s 


a H\ 


hVi 


29018. 6 


1. 232 


1. 273 


\,r 


a 4 F 


3H 


1523. 1 




1. 238 


4d 8 ( 3 P)5s 


b 4 P 


V; 


29091. 


1. (546 


1. 733 


■un 


a 4 F 


2V 2 


2493. 9 




1. 029 


4d 8 ( 3 G)5s 


a 4 G 


fyi 


30099. 6 


I. 167 


1. 172 


\<i- 


a 4 F 


VA 


3104. 2 




0. 419 


4d 6 ( 3 G)5s 


a 4 G 


2U 


30293. 3 


0. 651 


0. 57 1 


4d 7 


a 4 P 


2y> 


8256. 7 


1. 57 


1. 600 


4d 8 ( 3 G)5s 


a 4 G 


3H 


30439. 5 


1.021 


0. 984 


Ad 1 


a 4 P 


iy, 


8477. 7 


1. 68 


1. 733 


4d 8 ( 3 P)5s 


6 4 P 


O 1 -^ 


30489. 3 


2. 54 1 


2. 667 


4d 6 ( 5 D)5s 


a 6 D 


4'.; 


9151. 4 


1. 53 


1. 556 


4d 8 ( 3 H)5s 


b 2 H 


5 ] /< 


32623. 


1.065 


1. 091 


4d 7 


a 4 P 


0\4 


9373. 9 


2. 60 


2. 667 


4d\m)5s 


h m 


1'-. 


32686. 7 


0. 955 


0. 909 


4d 8 ( 5 D)5s 


a 8 D 


3'. 


10150. 4 


!. 576 


1. 587 


4d 6 ( 3 D)5s 


b 4 D 


l 1 ^ 


32888. 4 


1. 200 


1. 200 


4dH 5 D)5s 


a 6 D 


2U 


10851. 7 


1.641 


1. 657 


4d 8 ( 3 D)5s 


b 4 D 


()', 


32960. 8 


0. 1 38 


0. 00 


4d 7 


a -'(J 


4 1 , 


10860. 9 




1. Ill 


4d 8 ( 3 D N >5s 


b 4 D 


2U 


33018. 8 


1. 338 


1. 371 


4d«( 5 D)5s 


a 6 D 


! \ ■> 


11303. 8 


1. 843 


1. 867 


4<2 8 ( 3 D)5s 


b 4 I) 


3H 


33332. 7 


1. 397 


1. 429 


4d»( 5 D)5s 


a 6 I) 


OH 


11604. 


3. 271 


3. 333 


4d 8 ( 3 P)5s 


b *P 


m 


33734. 8 


1. 185 


1. 333 


4d 7 


a 2 G 


3'-. 


12293. 4 




0. 889 


4d 6 ( 3 F)5s 


b 2 F 


VA 


34038. 3 


1. 083 


1. 143 


4c? 7 


a 2 P 


14 


12956. 6 





1. 333 


Ad 7 


6 2 D 


iH 


34793. 1 


0. 965 


0. 800 


4d 7 


a -'!> 


2 ! 2 


14581. 2 




1. 200 


4d 7 


b 2 D 


2H 


34829. 3 


1. 102 


1. 200 


4d 7 


a m 


5H 


14663. 4 




1.091 


4d 8 ( 3 F)5s 


6 2 F 


2 1 ^> 


35298. 4 


0. 945 


0. 857 


4d 7 


a 2 P 


04 


14799. 5 




0. 667 


4d 5 5s 2 


a 6 S 


2 1 ^ 


35857. 6 




2. 000 


4d 7 


a 2 H 


4H 


16125. 




0. 909 


4d 6 CI)5s 


a 2 I 


6 l o 


35939. 6 


1.06 


1. 077 


4d 7 


a 2 D 


1% 


17017. 6 





0.800 


4d 6 ( 3 G)5s 


& 2 G 


4 1 ^ 


36016. 


1. 067 


1. Ill 


4d 8 ( 5 D)5* 


a 4 D 


34 


19378. 7 


1. 402 


1. 429 


4d 8 ( 3 P)5s 


b 2 P 


o 1 -; 


36095. 


0. 875 


0. 667 


4d 6 ( 5 D)5s 


a 4 D 


2H 


20515. 


1. 337 


1.371 


4d 6 0I)5s 


a 2 I 


5H 


36229. 7 


0. 93 


0. 923 


4d 8 ( 5 D)5s 


a 4 D 


1>2 


21246. 4 


1. 188 


1. 200 


4d 3 ( 3 G)5s 


6 2 G 


34 


36515. 8 


0.885 


0. 889 


4<f 


a 2 F 


2)4 


21557. 8 


0. 863 


0. 857 


4d 6 0G)5s 


c 2 G 


4", 


37433. 


1.078 


1. Ill 


4d 6 ( 5 D)5s 


a 4 i) 


oy 2 


21645. 6 


0. 015 


0. 000 


4d 6 ( 1 G)5s 


c 2 G 


34 


37981. 5 


0. 942 


0. 889 


4d 7 


a 2 F 


m 


22289. 


1. 138 


1. 143 


4d 8 ( 3 D)5s 


c 2 D 


24 


38981. 8 


1. 18 


1. 200 


4d 8 ( 3 H)5s 


a 4 H 


64 


25952. 2 


1. 235 


1. 231 


4d 6 ( 3 D)5s 


c 2 D 


1H 


39711. 9 


0. 797 


0. 800 


4d 6 ( 3 H)5s 


a m 


5 l /2 


26109. 4 


1. 16 


1. 133 


4d 6 0S)5s 


a 2 S 


04 


40226. 2 


1. 800 


2. 000 


4d 6 ( 3 H)5s 


a m 


4H 


26118. 4 


1. 08 


0. 970 


4d 6 0D)5s 


d 2 D 


14 


42750. 1 


0. 803 


0. 800 


4ci 8 ( 3 H)5s 


a m 


3J4 


26468. 


0. 759 


0.667 


4d 8 0D)5s 


d 2 D 


24 


43609. 9 


1. 216 


1. 200 


4<2 6 ( 3 P)5s 


b 4 P 


2K 2 


26911. 4 


1. 578 


1.600 


4d 8 ( 5 D)6,s 


e 8 D 


44 


84510. 9 




1. 556 


4dH 3 F)5s 


b 4 F 


4/ 2 


27544. 6 


1. 200 


1.333 


4d 6 ( 5 D)6s 


e 4 D 


34 


86440. 4 




1. 429 


4d 8 ( 3 F)5s 


b 4 F 


34 


27948. 8 


1. 091 


1. 238 


4d 8 ( 5 D)6s- 


e 4 D 


24 


87523. 4 





1. 371 


4ci 8 ( 3 F)5s 


b 4 F 


24 


28138. 8 


0. 941 


1. 029 














4dH 3 F)5s 


b 4 F 


IX 


28495. 3 


0. 420 


0. 419 


4d« 5 D 4 (Ruin 


Limit 


-- 


135200 




----- 
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Table 2. Odd levels of Ru n 



Configuration 


Desig- 
nation 


J 


Level 


gr(obs) 


#(Lande) 


Configuration 


I )esig- 
nation 


J 


Level 


gr(obs) 


g(Land6) 


4^( 5 D)5p 


z 


«D° 


4H 


4^//7i. 


1. 530 


1. 556 


4d 6 ( 3 G)5p 


x *F° 


4% 


^?^oa p 


1. 19 


1. 333 


4d 6 ( 5 D)5p 


z 


6T)0 


3/2 


4<?7ii. 5 


1. 569 


1.587 


4d<K 3 F)5p 


y h;° 


2y 2 


67946. 6 


0. 689 


0. 571 


4<i 6 ( 5 D)5p 


z 


6D° 


2/2 


47^55. i 


1. 634 


1. 657 


4d 6 ( 3 F)5p 


x <\)° 


o 1 -. 


68096. 9 


0. 385 


0. 000 


4d 6 ( 5 D)5p 


z 


«D° 


1% 


^7705. £ 


1. 840 


1. 867 


4d 6 ( 3 H)5p 


: -IT 


i 1 


68120. 3 


1.015 


0. 909 


4d 6 ( 5 D)5p 


z 


6T30 


0% 


47983. 8 


3.280 


3. 333 


4d 6 ( 3 F)5p 


x ■ t I)° 


3^ 


68229. 3 


0. 955 


1. 129 


4d 6 ( 5 D)5p 


z 


6JTO 


5H 


50758. 3 


1. 44 


1. 455 


4d 6 ( 3 F)5p 


y 2G° 


3 1 ;; 


68265. 6 


1. 028 


0. 889 


4d 6 ( 5 D)5p 


z 


6po 


m 


50845. 3 


1. 42 


1. 434 


4d 6 ( 3 G)5p 


x *G° 


.V- 


68328. 3 


1. 152 


1. 273 


4d«( 5 D)5p 


I 


6JPO 


3/2 


50862. 5 


1. 457 


1. 397 


4<i 6 ( 3 P)5p 


z 2 P° 


1'. 


684V>- 8 


I. 160 


1. 333 


4d 6 (*D)5p 


z 


6jr° 


2/2 


51179. 7 


1. 312 


1. 314 


4d fi ( 3 F > )5p 


y 4 D° 


2H 


68773. 9 


1. 308 


1. 371 


4d 6 ( 5 D)5p 


z 


6p° 


1/2 


51317. 


1. 058 


1.067 


4d 6 ( 3 G)5p 


x 4 G° 


4K 


68906. 5 


1. 17 


1. 172 


4d 6 ( 5 D)5p 


z 


6 F o 


OH 


51380. 1 


-0.62 


-0. 667 


4d 6 ( 3 G)5p 


x 4 G° 


2^ 


69054. 8 


0. 706 


0. 571 


4d 6 ( 5 D)5p 


z 


opo 


3/ 2 


51548. 8 


1. 580 


1. 714 


l^( : <F)5p 


y*G° 


4K 


69180. 8 


1. 058 


1. 11 1 


4d 6 ( 5 D)5p 


z 


6po 


2/2 


52820. 3 


1. 835 


1. 886 


h/'-( :! G)5p 


y 4 H° 


(p.; 


69811. 1 


1. 180 


1. 231 


4d 6 ( 5 D)5p 


z 


4po 


1', 


52964. 4 


1. 346 


1. 333 


Ld 3 ( 3 G)5p 


x 4 F° 


3K 


6940',. ! 


1. 059 


1. 238 


4d 6 ( 5 D)5p 


z 


4J)0 


3H 


53317. 1 


1. 391 


1. 429 


4d 6 ( 3 P)5p 


z 2 P° 


()'., 


69439. 5 


0. 829 


0. 667 


4d 6 ( 5 D)5p 


z 


6 P 


Hi 


53685. 2 


2. 365 


2. 400 


4d<5( 3 G)5p 


x 4 G° 


3K> 


69552. 5 


1. 00 


0. 984 


4d»( 5 D)5p 


z 


4 D o 


2/2 


54065. 4 


1.348 


1. 371 


4d 6 ( 3 G)5p 


y 4 II° 


!'■ 


696 12. I* 


0. 99 


0. 970 


4d»( 5 D)5p 


z 


4^0 


3H 


54225. 5 


1.274 


1.238 


\<IHK})5p 


x 4 F° 


IV2 


69619. 9 


0. 648 


0. 100 


4d 6 ( 5 D)5p 


z 


4 D 


1/2 


54663. 4 


1. 145 


1. 200 


4d«( 3 G)5p 


x 4 K° 


2H 


69646. 4 


0. 99 


1. 029 


4d 6 ( 5 D)5p 


z 


4 F o 


2H 


54794. 3 


1.077 


1.029 


4d 6 ( 3 G)5p 


// 4 H° 


5K 


69646. 9 


1. L08 


1. 133 


4d 6 ( 5 D)5p 


z 


4 D 


ok 


54981. 5 


0. Oil 


0.000 


4d 6 ( 3 G)5p 


V 4 H° 


:v, 


69655. 5 


a 797 


0. 667 


4d 6 ( 5 D)5p 


z 


4 F o 


lji 


55224. 2 


0.468 


0. 400 





1° 


iy 2 


70150.W 


1. 209 




4^ 6 ( 5 r>)5p 


I 


4]>o 


2/2 


55695. 2 


1. 570 


1. 600 


4d 6 ( 3 F~)5p 


y 2 I)° 


2', 


70571. 9 


1. L57 


1. 200 


4d 6 ( 5 D)5p 


r 


4 P o 


1', 


56664. 9 


1. 708 


1. 733 


k*«( 3 F)5p 


y 2 D° 


p.; 


70779. 6 


0. 711 


0. 800 


4d 6 ( 5 D)5p 


z 


4po 


OK 


57263. 8 


2.648 


2. 667 


4^( 3 P)4p 


z -'8° 


ok 


71036. 3 


2. 046 


2. 00 


4d 6 ( 3 P)5p 


z 


4 S ° 


1M 


62446. 1 


1.798 


2.000 


4d 6 ( 3 D)5p 


x 4 P° 


2 1 - 


71114. 8 


1. 2 17 


1. 600 


4d 6 ( 3 H)5p 


z 


4H° 


3M 


62526. 6 


0. 961 


0. 667 


4d 6 ( 3 G)5p 


y 2 H° 


5H 


71202. 9 


1. 32 


1. 091 


4#( 3 H)5p 


z 


4 H ° 


4M 


62906. 8 


1. 02 1 


0. 970 


4d 6 ( 3 G)5p 


y 2F° 


2Y2 


71598. 7 


1. L93 


0. 857 


4#( 3 H)5p 


z 


4 H ° 


5/2 


63307. 7 


1.068 


1. 133 


4^01) 5p 


z 2 K° 


sy 2 


; / 798. 3 


0. 9 1 


0. 933 


4d 6 ( 3 H)5p 


z 


*G° 


5H 


63518. 5 


1.24 


1.273 


4d 6 ( 3 L>)5p 


x '1 >0 


i'.. 


7 186 'd 1 


1. 567 


1. 733 


4d 6 ( 3 H)5p 


z 


4 H ° 


6K 


63588. 2 


1. 14 


1.231 


W«( 3 G)5p 


y 2 H° 


p.. 


71926. 4 


0. 96 


0. 909 


4d«( 3 P)5p 


V 


4 P 


2/2 


63797. 6 


1. 295 


1. 600 


4d 6 ( 3 G)5p 


y 2F° 


3K 


72010. 3 


1. 121 


1. 143 


4^( 3 H)5 / > 


z 


4QO 


4H 


63851. 3 


1. 136 


1. 172 


4d«(H))5p 


x -F° 




72248. 6 


1. 11 


1. 143 


4d 6 ( 3 H)5p 


z 


4QO 


3/ 2 


63941. 2 


0. 978 


0. 984 


lr/"('| )):>/, 


w; 4 F° 


ty 


72523. 5 


0. 490 


0. 400 


4d 6 ( 3 H)5p 


z 


4 G ° 


2/2 


64025. 3 


0. 646 


0. 571 


4d 5 5s( 7 S)5p 


y r 'i>° 


1';. 


72760. 7 


2. I!» 


2. 100 


4d 6 ( 3 H)5p 


z 


4p 


4H 


64385. 3 


. 959 


. 727 




2° 


1V 2 


72786. 01 


1. 34 




4d 6 ( 3 F)5p 


y 


4 po 


2H 


64463. 8 


1. 022 


1. 029 


4d«0I)5p"" 


z 2 K° 


7'.; 


72903. 


1. 07 


1.7)07 


4d 6 ( 3 F)5p 


y 


4 P o 


3K 


64748. 8 


1. 045 


1. 238 


4d 5 5s( 7 S)5p 


y °i >0 


2K 


72908. 8 


1. 712 


1. 886 


4d 6 ( 3 F)5p 


'.) 


4^0 


I/2 


64921. 6 


0. 428 


0. 400 


k#( 8 D)5p 


w 4 F° 


2H 


72970. 1 


0. 984 


1. 029 


4#>( 3 H)5p 


z 


2G° 


3K 


65212. 9 


1.032 


0. 889 


4dH 3 D)5p 


^ 4 F° 


3K 


73142. 1 


1. 32 


1. 238 


4rf 6 ( 3 P)5p 


z 


2 D o 


2K 


65244- 7 


1. 324 


1.200 


4d^ 3 D)5p 


x 4 P° 


oy 2 


73195. 4 


1. 749 


2. 667 


4d 3 ( 3 H)5p 


z 


4jo 


7K 


65259. 8 


1. 205 


1.200 


4d 5 5.s( 7 S)5p 


?/ r -P° 


3K 


73213. 2 


1. 57 


1. 714 


4rf6(3F)5p 


y 


4 po 


4H 


65326. 7 


1. 152 


1. 333 


4<i<K 3 D)5p 


^ 4 F° 


4H 


73218. 3 


1. 28 


1. 333 


4d«( 3 H)5p 


z 


4jo 


5/2 


65472. 1 


1. 040 


0. 965 


4d 6 ( 3 D)5p 


io 4 D° 


2> 2 


73284. 


1. 301 


1. 371 


4d 6 ( 3 P)5p 


y 


4po 


1/2 


65508. 1 


1. 85? 


1. 733 


4d 6 ( 3 D)5p 


w 4 D° 


Ui 


73315. 7 


1. 21 1 


1. 200 


4d 6 ( 3 H)5p 


z 


2 I° 


6K 


65546. 5 


1. 14 


1.077 


4d*pl)5p 


x m° 


4H 


73363. 4 


0.96 


0. 909 


4d 6 ( 3 H)5p 


z 


2G° 


4H 


65776. 1 


0. 991 


1. Ill 


4d«( 3 D)5p 


w*T>° 


4 / 2 


73750. 


0. 552 


0. 000 


4d 6 ( 3 F)5p 


z 


2 po 


3/ 2 


66012. 4 


1. 199 


1. 143 


4d 6 ( 3 D)5p 


x 2G 


3K 


73810. 


1. 114 


0. 889 


4d 6 ( 3 H)5p 


z 


4 jo 


6K 


66198. 6 


1. 09 


1. 108 


4d»0I)5p 


x m° 


5H 


73950. 6 


1.07 


1.091 


4d«( 3 H)5p 


z 


2jo 


5H 


66249. 3 


1. 04 


0. 923 


4d 6 ( 3 G)5p 


x 2G 


4K 


74045. 7 


0.809 


1. Ill 


4d 6 ( 3 P)5p 


y 


4 D° 


3K 


66338. 


1. 343 


1. 429 


4d 6 ( 3 D)5p 


x 2D 


1H 


74592. 2 


0.87 


0.800 


4d 6 ( 3 P)5p 


V 


4 D o 


0K> 


66633. 3 


0. 789 


0. 000 


4d 6 ( 3 D)5/> 


^ 4 D° 


3K 


74594. 


1. 134 


1. 429 


4d 6 ( 3 F)5p 


X 


4J)0 


2Ji 


66651. 


1. 279 


1. 371 


4d«( 3 D)5p 


a; 2 D° 


2H 


75117. 4 


1.20 


1.200 


4d 8 ( 3 F)5p 


z 


2po 


2', 


67099. 3 


0. 855 


0. 857 


4d 6 ( 1 G)5p 


w*G° 


4K 


75346. 3 


1. 03 


1. Ill 


4d 6 ( 3 F)5p 


X 


4£)0 


LM 


67103. 


1. 187 


1. 200 


4rf6(iG)5p 


w2G° 


3K 


75431. 7 


0.913 


0.889 


4d 6 ( 3 F)5p 


y 


*G° 


4K> 


67165. 3 


1. 158 


1. 172 


4d«( 1 G)5p 


wm° 


5H 


75662. 1 


1.08 


1.091 


4d 6 ( 3 H)5p 


z 


2H° 


5/ 2 


67501. 4 


1. 13 


1. 091 


4d«0I)5p 


2/ 2 I° 


6y 2 


75789. 5 


1.08 


1.077 


4d 6 ( 3 F)5p 


y 


4 G° 


5K 


67601. 7 


1. 166 


1. 273 


4d«pl)5p 


2/ 2 I° 


5K 


75925. 4 


0.98 


0.923 


4d 6 ( 3 F)5p 


y 


4 G° 


3H 


67646. 1 


1.02 


0. 984 


4d6(iG)5p 


wm° 


4K 


76389. 


0.93 


0.909 


4d 6 ( 3 P)5p 


y 


4 D° 


1» 


67900. 1 


1. 234 


1. 200 


4d«0G)5p 


w*F° 


3/ 2 


76977. 5 


1. 14 


1. 143 



479704— 58- 
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Table 2. Odd levels of Ru n — Continued 



Configuration 


Desig- 
nation 


/ 


Level 


g{obs) 


gf(Lande) 


Configuration 


Desig- 
nation 


/ 


Level 


gr(obs) 


^(Lande) 


4d«( l F»5p 
4d«0D)5p 
4d 6 ( 1 T»5p 

4rf 6 0D)5p 


2/ 2 P° 

w 2 D° 

w 2 D° 

t; 2 F° 

3° 

v 2 F° 
™ 4 P° 
w 4 P° 
w 4 P° 
x ep° 


1% 

2H 
1« 

2/ 2 

3K 

2/2 

1H 

OK 
3fc 


772S2. 7 
775)5. 1 
78617.3 
79114.8 
79503. 7 

79804. 
81721. 7 
82239. 5 
82650. 8 
90165. 8 


1. 291 
1. 068 
0.87 
0. 96 
1.033 

1.046 


1. 333 
1. 200 

0. 800 
0.857 

1. 143 


4d 5 5s( 5 S)5p 
4<^5s( 5 S)5p 
4d* (&3F)5p? 
4d*(VF)5p? 
4dH& 3 F)5p? 

4d*(VF)5p? 
4d»(6 3 F)5p? 
4d«(VF)5p? 
4d*(WF)5p? 
4d*(VF)5p? 

4d« 5 D 4 (Ru 111 


x 6 P° 
x °P° 

v 4 D° 
w*G° 

w*G° 

v 4 D° 
w*G° 
w*G° 
v 2G 
v 2 G° 

) Limit _ 


2% 

iy 2 
3/2 
2/ 2 
3>< 

4^ 
5/2 
3^ 
4^ 

/-v 


0J£0& 7 

057JS. 4 
96109. 3 

96349. 7 

96501. 7 

96722. 4 

102865. 4 

103434. 2 

>135200 








4rf«0D)5p 

4^5s( 5 S)5p 
4^5s( 5 S)5p 
4d«5s( 5 S)5p 
4d*5s( 5 S)5p 



Table 3. Ru 11 



Configuration 

Is 2 2s 2 2p 6 3s 2 3p« 

3d l0 4s 2 4p 6 + 



Observed Terms 



4oV 
\&> 5s 2 



4d 6 ( 5 D) na; 
4d*( 8 H) na? 
4d»( 3 P)wo? 
4d 6 ( 3 F)na; 
4d»(8G)na; 

4<2 6 ( 3 D)na; 

4d»( 1 I)na? 
4d B ( 1 G)no; 
4^ (is) n« 
4d 6 ( 1 D)na; 

4d»(6 8 F)5p 

4d«5s( 7 S)na; 

4d*5s( 6 S)no; 



a 6 S 



a 4 P a 4 F 

a 2 P a 2 D a 2 F a 2 G a 2 H 
6 2 D 



ns (n >5) 



a, e 6 D 
a,e 4 D 



a 2 S 



a 4 H 
6 2 H 



6 4 P 
6 2 P 



b 4 F 
6 2 F 



6 4 D 
c 2 D 



a 4 G 

&2G 



c 2 G 



a 2 I 



d*D 



np (n >5) 



2 6 P° s 6 D° z 6 F° 
^ 4 P° z 4 D° « 4 F° 



2 4 S° ?/ 4 P° J/ 4 D° 

2 S° 2 2 P o g 2 D o 



z 4 G° 2 4 H° 2; 4 I° 

z 2 G° 2 2 H° z 2 I° 



a; 4 D° 2/ 4 F° y 4 G° 
2/ 2 D° z 2 F° 2/ 2 G° 



x 4 F° x 4 G° 2/ 4 H° 
y 2 F° a; 2 G° y 2 H° 



X 4 P° 


w 4 D° 
x 2D 


w 4 F° 
x 2 F° 


x m° 






w 2 F° 


w*g° wm° 


2/ 2 P° 


w;2D 


t; 2 F° 






1; 4 D° 




w 4 G° 
v 2 G° 



2/ 2 I° 2 2 K° 



re *P° 

4po 
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Table 4. Numbers of level* of each J -value of the structure 
4d e Sp below 80000 cm- 1 



No. of levels J = 


7}i 


6K 


5K 


I 1 , 


w 


2)4 


IX 


OH 


Predicted 

Identified 

Observed (not identi- 
fied) 


2 
2 


6 

6 


L3 
13 


20 

20 


25 
25 

.1 


26 
24 


23 
20 

2 


14 

10 













6 4 F have quite regular intervals in Fe ir but in Ru n 
they are so irregular that parts of the terms at first 
eluded discovery. Figure 1 shows these unusual in- 
tervals in the terms a 4 H, b 4 F, b 4 P and a 4 G. Of 
considerable assistance, however, was the fact thai 
the positions of the sextet and quartet terms of d s s in 
Fe ii when multiplied by % give a rather close corre- 
spondence with the same t erms in Ru n. The differ- 
ences between the higher and lower multiplicities 
based on the same ion term is greater by an average 
factor of about 1.30 in Ru n. 

The naming of the levels was based on relative in- 
tensities of combination, on the Zeeman effect, and 
on the comparison with Fe n. The various criteria 
were frequently al variance and compromises were 
therefore necessary. It will be noticed that hardly 
any of the ^-values are in close agreement with the 
Lande values, and that the values tend to have less 
variation from the mean than do the Lande values. 
The worst disagreements are for the levels x A T>l Vi and 
y A D^y 2 , and it is quite probable thai these levels are 
either misnamed or unaccountably perturbed. 

In Fe ii there are known a number of even levels 
based on the high terms 3 F, 3 P, 1 F, X G from rf 6 in 
Fe in. A thorough search has been made for the 
equivalent levels in Run without success, although 
there remain unidentified a number of lines which 
could be combinations of such levels with known 
terms. This failure is all the stranger when it is 
noticed that some odd terms of this same group have 
apparently been discovered. It is possible that the 
observations are not sufficiently exhaustive. Sonic 
plates taken at Princeton definitely show a consider- 
ably increased number of lines. 

Tables 1 and 2, respectively, list all of the known 
even and odd levels in order of magnitude, and Table 
3 relates them to the atomic structure, The levels 
are all given Russell-Saunders names except three 
odd levels which are numbered. Table 4 lists the 
numbers of 4d 6 5p levels to be expected with each 
J- value in the region below 80000 cm" 1 . It is satis- 
factory that the numbers discovered are so nearlv 
those predicted, but two discrepancies must be 
noted. The most striking is the presence of an extra 
level of J=3%. A quite thorough examination of 
all the e/=3K levels has been made and no one of 
them appears in any way spurious or to have been 
given an incorrect J-value. The two unidentified 
levels of J=l% do not present such a serious prob- 
lem since there is room for them numerically even 
if they do not fit the names and positions of any of 
the missing levels. The J=2% column lacks two 
levels, and the J=0}i four levels, but the latter fact 



is not surprising because such levels are always 
difficult to find. 

It was satisfactory to find the 4<P 5$ 2 6 S level and 
three of its associated P° terms. y,x 6 P° and w 4 P°. 
The odd terms are confirmed by strong multiplets 
in combination with a 6 D, and the 6 S itself combines 
with z 6 P°. The T° term of the odd structure was 
found from its combinations with a 4 D in the Schu- 
mann region. An unsuccessful search was made 
for4d 5 5s( 7 S)5p 8 P°. 

Most of the data in tables 1 and 2 were supplied 
in October 1957 for inclusion in Volume III of 
Atomic Energy Levels [9], where all the levels are 
grouped in spectral terms and the terms themselves 
are arranged in order of magnitude of the lowest 
level of each. This style of presentation has been 
used consistently in Atomic Energy Levels; it has the 
advantage of displaying directly the intervals be- 
tween levels of terms and thus showing the actual 
splitting as well as whether any complex term is 
normal, inverted, or partially inverted. Since some 
slight revisions of level values, intervals, and //-factors 
for Run have been made 4 during the past year our 
final results are shown in table 5 in the same style as 
in Atomic Energy Levels [9]. A large majority of 
the Run terms are inverted as expected, because 
they arise from configurations containing six or 
seven type-rf electrons, that is, the rf-shell is more 
than half filled. However, some terms produced by 
configurations containing six (/-electrons are normal 
or only partially inverted, and even d 7 , expected to 
give inverted terms, yields two terms, a 2 F and 
b 2 D, that are erect instead of inverted. 

For pure LS coupling the intervals in complex 
terms are proportional to the larger J-values defining 
an interval. Thus, for 4d 7 a 4 F the intervals should 
be proportional to 4.5:3.5:2.5 whereas they are 
actually in ratio 4.5:2.9:1.8. Similarly, the in- 
tervals between levels of 4rf 6 ( 5 D)5s a 6 D should be 
proportional to 4.50:3.50:2.50:1.50, but their ratios 
are observed to be 4.50:3.16:2.04:1.36. The ir- 
regular distribution of levels in four 4(Z 6 5s terms is 
illustrated in figure 1. The remaining Ru n terms 
with three or more levels all flagrantly violate the 
interval rule. These violations, as well as the 
departures of ^-factors from the Lande values, 
indicate that LS coupling is far from perfect in the 
ruthenium ion but nevertheless strong enough to 
permit plausible designations of the spectral terms. 

The line list (table 6) is given complete although 
a considerable number of lines remain unidentified. 
The majority of these are in the Schumann region 
and many are of large intensity. They probably 
have their origin in terms of the id 5 5s 5p structure, 
a few of which have been found. At 1937 A there 
is a pair of very strong lines which have been worked 
over very completely, but unsuccessfully. In the 
longer wavelength region there is a scattering of 
unidentified lines of some intensity and even two 
with resolved Zeeman patterns. They may be due 
to terms built on high levels of 3d 6 or to terms of 
3d 5 4s 2 . A few lines have been remeasured on 
plates taken in Princeton on high dispersion and have 
been separated into pairs or threes. 
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Figure 1. A plot of four Ru u terms from 4d Q 5s. 

Table 6 contains the measured wavelengths and 
estimated relative intensities of 2,227 spectral lines 
ascribed to Ru n in the wavelength range 1054.684 
to 6371.29 A. The wavelengths shorter than 2000 
A are valid for vacuum, but the longer ones are 
proper for standard air. For purposes of analysis 
and interpretation all wavelengths have been con- 
verted to vacuum wavenumbers, a, in K (=cm _1 ) 
units in column 3. The 4th column contains the 
designations of two energy levels (tables 1, 2, 5) 
which differ in value by the amount shown in column 
3. 

For wavelengths greater than 2322 A six additional 
columns are required in table 6 to report the Zeeman 
data for 488 Kun lines. Instead of giving all the 
observed components of each Zeeman pattern, only 
the strongest p- and n-components are reported in 
columns 9 and 10, respectively. This information 
together with the Zeeman-type numbers [5] in col- 
umn 5, and the ^-factors in columns 7 and 8 corre- 
sponding to the J-values in column 4, permits the 
reconstruction of the complete Zeeman pattern. 
Actually the absolute values of J and g were first 
derived from fully observed and resolved Zeeman 



patterns indicated by Ag in column 6. Later, when 
many more lines were connected by the usual methods 
of interval analysis, most of the unresolved Zeeman 
patterns could be interpreted as confirming the 
analysis and extending the system of g-i actors. 
Only a few Zeeman patterns were too unsymmetrical 
(us) to be useful. There are only two resolved and 
four unresolved Zeeman patterns that appear to 
disagree with the classification indicated in column 
4. These are marked with asterisks accompanying 
the type number; they may be ascribed to errors of 
observation in a rich mixture of Zeeman patterns 
belonging to Rui, Ru n, and to impurities. 

The total number of Ru n lines classified in table 6 
is 1,633, and, excepting the spectral range 1054 to 
1400 A, there remain relatively few lines of any 
importance to explain. 

Series Limit. Because only two members of the 
4rf 6 ns 6 D series are known, an accurate limit cannot 
be calculated directly because such series usually 
obey the Ritz formula 



T 

4 



R 



(n+fi+a^) 



and the constant a is by no means negligible. An 
estimate of the value of a is, therefore, necessary and 
this can be obtained only by a general comparison of 
spectra of both the first and second long periods. 
Catalan and Rico [10] have made such a comparison 
and they deduce a value of a=4.09XlO~~ 6 . With 
this value and the correct value of the separation 
between a 6 D and e 6 D, the limit is at 135200 cm" 1 
to the nearest 100 cm" 1 , giving an I. P. of 16.76 v. 

In a private communication the late Professor 
Catalan furnished a term table of Rhni, a spectrum 
isoelectronic with Run and Tci. The agreement is 
excellent in the parts based on the 5 D ion, but some 
of the 4d 7 terms and many of the high odd and even 
terms show a considerable deviation from the posi- 
tions which would be predicted from our analysis 
of Run. 
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Table 5. Terms and intervals of Ku n 



Configuration 


Desig- 
nation 


./ 


Level 


Interval 


Obs. g 


Confiii'iinu ion 


I >esig- 

n at ion 


/ 


Level 


Interval 


Obs. g 


4r/" 


a 4 F 


4H 


0.0 


-1523. 1 
-970. 8 
-610.3 




4d 6 ( 3 G)5s 


& 2 G 


4K 


36016. 


-499. 8 
-548.5 


1.067 






3K 
2}4 
1H 


1523. 1 
2493. 9 
3104. 2 




4^( 1 G)5s 


c 2 G 


3K 
4K 


36515. 8 
37433. 


0. 885 
1.078 


















3K 


37981. 5 


0. 942 


id? 


o 4 P 


2H 


8256. 7 


-221. 

-896.2 


1. 57 


















ltf 


8477. 7 


1. 68 


4dH 3 D)5\s 


c 2 D 


2K 


38981. 8 


-730. 1 


1. 18 






ok 


9373. 9 


2. 60 






Itf 


39711.9 


0. 797 


' 4d»(*D)5« 


a 6 D 


4H 


9151. 4 


999. 

701. 3 

-452. 1 

-300.2 


1. 53 


4d« OS) 5s 


a 2 S 


OK 


40226. 2 




1. 800 






3K 


10150.4 


1. 576 


















2/ 2 


10851. 7 


1. 641 


4d«( 1 D)5s 


d 2 D 


IK 


42750. 1 


859.8 


0. 803 






IK 
0/ 2 


11303 8 
11604. 


1 849 
3. 271 






2K 


43609. 9 


1. 216 














4dH 5 D)5p 


z 6 D° 


4K 


46471. 


-240.5 
-573.6 
-423. 5 
-275.2 


1. 530 


4<r 


a 2 G 


4/ 2 
3K 


10860. 9 
12293. 4 


-1432. 5 








3K 
2K 


46711.5 
47285. 1 


1. 569 
1. 634 


















IK 


47708. 6 


1. 840 


AaV 


a 2 P 


IK 


12956. 6 


-1842. 9 








OK 


47983. 8 


3.280 






0^ 


14799. 5 




























4d»(«D)5p 


z 6 F° 


5K 


50758. 3 


-87.0 

-17.2 

-317.2 

-137.3 

-63. 1 


1.44 


Ad' 


a 2 D 


2K 


14581. 2 


-2436.4 
-1461. 6 








4K 


50845. 3 


1. 42 


Ad 7 


a 2 H 


1/2 

5K 
4K 


17017. 6 

14663. 4 
16125. 








3K 
2'K 
IK 
OK 


50862. 5 
51179. 7 
51317. 
51380. 1 


1. 457 
1. 312 
1.058 
n. 62 


4dH 5 D)5s 


a 4 D 


3K 


19378. 7 


-1136.3 

-713.4 

399. 2 


1. 402 


4d 6 ( 5 D)5p 


z 8 P° 


3H 


51548. 8 


-1271.5 
-864. 9 


1. 580 






2K 


20515. 


1.337 






2K 


52820. 3 


1. 835 






IK 


21246. 4 


1. 188 






IK 


53685. 2 


2. 365 






OK 


21645. 6 


-0. 015 


























4d»( fi D)5p 


z 4 F° 


4K 


52964. 4 


-1261. 1 
-568.8 
-429. 9 


1. 346 


Ad 7 


a 2 F 


2K 


21557. 8 


731. 2 


0. 863 






3K 


54225. 5 


1. 274 






3K 


22289. 


1. 138 






2K 


54794. 3 


1.077 


















1H 


55224- 2 


0. 468 


4^( 3 H)5s 


a 4 H 


6K 


25952. 2 


-157.2 

-9.0 
-349.6 


1.235 


















5K 


26109. 4 


1. 16 


4d 6 ( 5 D)5p 


z 4 D° 


3K 


53317. 1 


-748. 3 
-598. 
-318. 1 


1. 391 






4K 


26118.4 


1.08 






2V 2 


54065. 4 


1. 348 






3K 


26468. 


0. 759 






LK 


54663. 4 


1. 145 


















OK 


54981. 5 


0. 01 ! 


W«( 8 P)5s 


& 4 P 


2K 


26911.4 


-2179. 6 


1. 578 


















IK 


29091. 


- 1398. 3 


1. 646 


4d 6 ( 5 D)5p 


z 4 P° 


2K 


55695. 2 


-969. 7 
-598.9 


1. 570 






OK 


30489. 3 




2. 541 






IK 


56664- 9 


1. 708 


4d«( 3 F)5s 


6 4 F 


4K 


27544. 6 


— 404.2 


1.200 






ok 


57263. 8 


2. 648 






3K 
2K 


27948. 8 
28138. 8 


-190.0 
— 356. 5 


1. 091 
0. 941 


4d 6 ( 3 P)5p 


z 4 S° 


1H 


62446. 1 




1. 798 






1/2 


28495. 3 




0. 420 


4d 6 ( 3 H)5p 


z 4 H° 


3K 


62526. 6 


380. 2 


0. 961 


4^( 3 G)5s 


a 4 G 


5K 
4K 
3K 


29018. 6 
30099. 6 
30439. 5 


-1081.0 

-339.9 

146. 2 


1.232 
1. 167 
1.021 






4K 
5K 
6K 


62906. 8 
63307. 7 
63588. 2 


400. 9 
280. 5 


1. 024 

1. 068 

1. 1 1 






2% 


30293. 3 




0. 651 


4d 6 ( 3 H)5p 


2 4 G° 


5K 


63518. 5 


-332. 8 

— 89. 9 


1. 24 


4d«( 3 H)5s 


6 2 H 


5K 


32623. 


— 63. 7 


1.065 






4K 


63851. 3 


1. 136 






4K 


32686. 7 




0.955 






3K 


63941- 2 


-84 1 


0. 978 


















2K 


64025. 3 


0. 646 


4r/H 3 D)5s 


b 4 D 


OK 


32960. 8 


-72. 4 


0. 138 


















IK 


32888. 4 


130.4 


1. 200 


4d 6 ( 3 P)5p 


2/ 4 P° 


2K 


63797. 6 


-1710. 5 


1. 295 






2K 


33018. 8 


313. 9 


1. 338 






IK 


65508. 1 


1.85? 






3K 


33332. 7 




1. 396 






OK 








4^( 3 P)5s 


6 2 P 


IK 
OK 


33734. 8 
36095. 


-2360.2 


1. 185 
0.875 


4d 6 ( 3 H)5p 


z 4 I° 


4K 

5K 


64385. 3 
65472. 1 


1086. 8 
726. 5 

-938.8 


0. 959 

1. 046 


4d 6 ( 3 F)5s 


6 2 F 


3K 

2K 


34038. 3 
35298. 4 


-1260. 1 


1.083 
0.945 






6K 

7K 


66198. 6 
65259. 8 


1. 09 
1. 205 


4# 


b 2 D 


1'. 


34793. 1 


36. 2 


0.965 


4d 6 ( 3 F)5p 


7/ 4 F° 


IK 


64921. 6 


— 457. 8 


0. 428 






2K 


34829. 3 




1. 102 






2K 


64463. 8 


285! 

577. 9 


1. 022 


















3K 


64748. 8 


1. 045 


4d 5 5s 2 


a «S 


2K 


35857. 6 










4K 


65326. 7 


1. 152 


4rf6(il)5s 


a 2 I 


6K 


35939. 6 


-290. 1 


1.06 


4d 6 ( 3 H)5p 


z 3 G° 


3K 


65212. 9 


563. 2 


1. 032 






5K 


36229. 7 


0.93 






4K 


65776. 1 


0. 991 
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Table 5. Terms and intervals of Ru n — Continued 



Configuration 


Desig- 
nation 


J 


Level 


Interval 


Obs. g 


Configuration 


Desig- 
nation 


J 


Level 


Interval 


Obs. g 


4d 6 ( 3 P)5p 


2 2 D° 


2V 2 


(5^44. 7 




1. 324 


4d 5 5s( 7 S)5p 


y f, P° 


1H 


7^7^a 7 


148. 1 
304. 4 


2.49 






Lfc 












2H 


7000S. 5 


1. 712 


















3fc 


73213. 2 


1.57 


4#(»H)5p 


Z 21° 


G'o 


05540. .9 


-702. 8 


1. 14 


















5V 2 


66249. 3 


1. 04 




2° 


1» 


72786. 




1. 34 


4^F)5/> 


2 2F° 


3U 


66012. 4 


-1086. 9 


1. 199 


4d«( 3 D)5p 


w 4 D° 


oy 2 


73750. 


-434. 3 
-31. 7 
1310.0 


0. 552 






2H 


67099. 3 


0. 855 






1/2 


73315. 7 


1. 214 


















2y 2 


73284- 


1. 301 


4d 6 ( 3 P)5p 


// q)° 


3 ! 2 


66338. 


-2435. 9 

873. 8 

1266. 8 


1. 343 






ZH 


74594. 


1. 134 






2H 


68773. 9 


1. 308 


















1V 2 


67900. 1 


1. 234 


4^( 1 I)5p 


x 2 H° 


4H 


73363. 4 


587. 2 


0.96 






()>-< 


66633. 3 


0. 789 






5V 2 


73950. 6 


1.07 


ld 6 ( 3 F)5p 


.T 4 D° 


()••; 


68096. 9 


- - 993. 9 

-452. 

1578. 3 


0. 385 


4d 6 ( 3 G)5p 


x 2 G° 


3« 


73810. 


235. 7 


1. 114 






m 


67103. 


1. 187 






4> 2 


74045. 7 


0. 809 






2U 


66651. 


1. 279 


















3Vi 


68229. 3 


0. 955 


4^( 3 D)5p 


x 2 D° 


itf 


74592. 2 


525. 2 


0.87 


















2H 


75117.4 


1. 20 


[d*(*F)5p 


.// 4 c;° 


5', 


67601. 7 


436. 4 
-480. 8 
-300. 5 


1. 166 


















r, 


67165. 3 


1. 158 


4d»pG)5p 


w 2 G° 


4K 


75346. 3 


-85. 4 


1. 03 






3y 2 


67646. 1 


1. 02 






3K 


75431. 7 


0. 913 






2fc 


67946. 6 


0. 689 












1. 08 
93 














4d»( 1 G)5p 


wm° 


5K 


75662. 1 


- 726. 9 


4tf 6 ( 3 H)5p 


z 2H° 


5H 


67501. 4 


-618. 9 


1. 130 






4H 


76889. 








1', 


68120. 3 


1. 015 












1. 08 














4d 8 ( 1 I)5p 


y 2 i° 


6V9 


75789. 5 


-135. 9 


0. 98 


4d 6 ( 3 G)5p 


.r 4 F° 


1 ! , 


67900. 9 


-1503. 2 

-242. 3 

26. 5 


1. 19 






5H 


75925. 4 










3U 

2U 


69404. 1 
69646. 4 


1. 059 
0. 99 


4#pG)5p 


w 2 F° 


3H 


76977. 5 




1. 14 






1M 


69619. 9 


0. 648 






2H 








ld 6 ( 3 F)5p 


// 2 G° 


3U 
4V 2 


68265. 6 
69180. 8 


915. 2 


1. 028 
1. 058 


4d«( 1 D)5p 


y 2 P° 


1H 

OK 


77292. 7 




1. 291 


4d6( 3 G)5p 


.r k;° 


5H 

4 1 / 
3V 2 
21.; 


68328. 3 
68906. 5 
69552. 5 
69054. 8 


-578. 2 
646. 
497. 7 


1. 152 

1. 17 
1. 00 

0. 706 


4d»pD)5p 
4#pD)5p 


w 2 D° 
v 2 F° 


2M 

IK 

2K 

3H 


77819. 1 
78617. 3 

79114. 8 
79804. 


-798. 2 
689. 2 


1. 068 

0. 87 

0.96 

1. 046 


4rfH 3 P)5p 


2 2P° 


IK 

OM 


68445. 8 
69439. 5 


-993. 7 


1. 160 

0. 829 




3° 


3K 


79503. 7 




1. 033 






6 1 / 


69311. 1 




1. 180 


4d«5*(«S)5p 


?,/; 4 P° 


2H 


81721. 7 


-517. 8 




ld 6 ( 3 G)5p 


y 4 H° 


5M 


69646. 9 


- 335. 8 


1. 108 






IK 


82239. 5 


-411. 3 








4H 
3H 


69612. 9 
69655. 5 


34. 
-42. 6 


0. 99 

0. 797 


4d 6 ( 5 D)6s 


e 6 D 


ok 

4K 


82650. 8 
84510. 9 








1° 


1H 


70150. 7 




1. 209 






3K 
2K 








4d 6 ( 3 F)5p 


;// 2 D° 


2K 


70571. 9 
70779. 6 


-207. 7 


1. 157 

0. 744 






1H 

OH 








4r/H 3 P)5jo 


z 2 S° 


OM 


71036. 3 




2. 046 


4d»(*D)6a 


e 4 D 


3>2 

2fc 


86440. 4 
87523. 4 


-1083. 




4<2 6 ( 3 D)5p 


, P ipo 


2H 


71114. 8 
71866. 1 
73195. 4 


- 751. 3 
-1329. 3 


1. 247 
1. 567 
1. 749 


4^5s( 5 S)6p 


x 6 P° 


1> 7 2 

OK 

3H 


90165. 8 


— 664. 1 




4d 6 ( 3 G)5p 


// 2 H° 


5 v.; 
43/2 


71202. 9 
71926. 4 


- 723. 5 


1. 32 
0. 96 






2K 
1.K 


90829. 9 
91503. 7 


-673! 8 




4d 6 ( 3 G)5p 


v 2 F° 


'2 J ■> 


71598. 7 
72010. 3 


411. 6 


1. 193 
1. 121 


4dH¥F)5p 


v 4 D° 


3H 

2K 


95324. 8 
96349. 7 






4d 6 0I)5p 


z 2 K° 


7J4 


; / 798. 3 
72903. 


1 104. 7 


0. 91 
1.07 


4d»(&3F)5p 


v 4 G° 


OM 

2tf 


95713. 4 


395. 9 
392.4 
220. 7 




4d«( 3 D)5p 


x 2 F° 


3M 


72248. 6 




1. 14 






3K 

4y 2 


96109. 3 
96501. 7 




4rf6( 3 D)5p 


to 4 F° 


LH 


72523. 5 


446. 6 


0. 490 






5K 


96722. 4 








2y 2 

3K 


72970. 1 
73142. 1 
73218. 3 


172. 
76. 2 


0. 984 

1. 32 
1. 28 


4d 6 (6 3 F)5p 


v 2G 


3y 2 

4K 


102865. 4 
103434. 2 


568. 8 
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Table 6. The second spectrum of ruthenium (Ku n) 



1 



Intensity 



X (vacuum) 



10 



10 

1 
1 



2 

2 

15 

1 

10 

15 

10 

5 

2 

1 
1 
1 
5 
2 

2 

1 
1 

1 
1 

100 

10 

10 

10 

2 

5 

5 

50 

30 

30 

15 
10 
50 
5 
10 

5 

10 

5 

3 

10 

5 
50 
20 

2 

10 

100 

3 

10 

10 

100 

50 

20 

3 

5 

3 



A 

1054.684 
1066.361 
1069.266 
1074.380 
1080.243 

1080.945 
1081.684 
1083.701 
1093.505 
1101. 



.132 



1103.223 
1105.125 
1109.227 
1117.906 
I L39.255 

1144.504 
1147.835 
1 L53.309 
1162.357 
1163.330 

1163.537 

1 169.846 
1 176.783 
I 1 82 . 233 
1 ISO. 583 

I 190.243 
1190.302 
1195.261 
1196.983 
1197.511 

I 199.341 
1202.726 
1204.564 
1204.636 
1204.995 

1205.200 
1206.195 
1207.811 
1208.863 
1213.028 

1213.644 
1213.863 
1222.201 
1223.684 
1226.736 

1226.867 
1227.101 
1228.255 
1232.670 
1232.809 

1234.317 
1234.834 

12:;."). 247 
1239.289 
1239.467 

1239.879 
1240.647 
L241 . 920 
1242.056 
1242.356 



K 

94815.1 
93776.9 
93522.1 
93076.9 
92571.8 

92511.6 
92448.4 
92276.4 
91449.1 
90815.6 

90643 . 5 
90487.5 
90152.9 
89453.0 
87776.7 

S7374.1 
87120.5 
86707.0 
86032.1 
85900 . 1 

85944.8 

85481.3 
84977.4 
84585.7 
84275.0 

84016.5 
84012.3 
83663.7 
83543 1 
83506 . 5 

83379.1 
83144.5 

83017.6 
83012.6 
82987.9 

82973 . 8 
82905 . 3 
82794.4 
82722.4 
82438.3 

82396.5 
82381.6 
81819.6 
81720.4 
81517.1 

81508.4 
81492.9 
81416.3 
81124.7 
81115.6 



8101 i 

80982 
80955 
80691 
80679 



80653.0 

80603 . 1 
80520 . 5 
80511.7 

80492 . 2 



Term combination 



a 2 G 4 u — v 2 Gl 



a 6 B 2H —x 6 P? H 



1 

Intensity 



2 

5 

50 

50 

15 

3 
20 

5 
15 
50 

50 
50 
20 
30 
10 

2 
2 

40 

If, 
20 

10 
15 
50 
20 

20 

10 

5 

10 

30 

3 

100 
i:» 
10 
15? 
20 

10 

2 

3 

2 
50 

15 

5 

3 
30 
15 

5 

200 

300 

30 

3 

5 
20 
5 
5 
5 

1 
5 
50 
2 
5 



X (vacuum) 



A 
1242.580 
1243.176 
1245.657 
1246.887 
1249.774 

1250.171 
1250.340 
1251.174 
1251.582 
1252.789 

1253.419 
1253.622 
1254.717 
1255.329 

1255. i;;o 

1256.082 
1256.898 
I 2r> 7. 443 
1258.127 
1258.351 

1259.038 
1259.539 
1260.502 
1260.817 
1261.418 

1262.688 
1263.172 
1263.396 
1263.537 
1263.848 

1264.726 
1265.944 
1266.010 
1266.099 
1267.348 

1267.674 
1268.046 
1268.497 
1268.776 
1269.324 

1270.911 
1271.528 
1271.653 
1271.775 
1271.921 

1273.192 
1273.344 
1278.543 
1280.736 
1281.079 

1281.183 
1281.419 
1282.159 
1283.769 
1283.981 

1284.292 
1285.006 
1285.528 
1285.811 
1285.923 



K 

80477.7 
80439.1 
80278.9 
80199.7 
80014.5 

79989.1 

79978.2 
79924.9 
79898.9 
79821.9 

79781.8 
79768.9 
79699 . 2 
79660.4 
79654.0 

79612.6 
79561.0 
79526.5 
79483.2 

79409 I 



79425 
79394 
79333 
79313 

7<)275 



7 
1 
5 

7 
9 

79196.1 
7<> 165.8 
79151.7 
79142.9 
79 123.4 

79068.5 
78992.4 

78987.8 
78982.8 
78904.9 

78884.6 
78861.5 
78833 . 5 
78816. 1 
78782 . 1 

78683 . 7 
78645.5 
78637.8 
78630 . 3 
78621.2 

78542.7 
78533.4 
78214.0 
78080.1 
78059.2 

78052.9 
78038.5 
77993.4 
77895.6 
77882.8 

77863 . 9 
77820 . 
77789.0 
77771.9 
77765.2 



Term combination 



a 6 D 3 ^- 



-w 4 P§H 

x °P& 



a«T> 2 y— x 6 P& 
a 6 D ^ — x 6 P?h 



a «D iy —x «P§^ 



a 6 D 2 



-x Q P 



SH 
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Table 6. 


The second spectrum c 


f ruthenium (Ru n) — Continued 




1 

Intensity 


2 

X (vacuum) 


3 
a 


4 
Term combination 


1 
Intensity 


2 

X (vacuum) 


3 

<7 


4 
Term combination 


10 
20 
15 
5 
15 

50 
5 
15 
10 
10 

50 

5 

5 

5 
10 

10 
5 

2 
20 
10 

50 

5 

2 
1 

50 
20 

1 

2 
10 

1 
3 

10 
5 
1 

2 

1 
1 
1 
3 

5h 
20 
10? 

8 
15 
50 
10 

50 

10 

3 

200 

15 

3 

15 
10 

2 

2 


A 
1286.574 
1287.965 
1288.658 
1288.884 
1290.177 

1290.780 
1291.757 
1293.009 
1295.920 
1296.239 

1296.425 
1306.874 
1307.325 
1307.494 
1307.662 

1308.162 
1308.656 
1311.302 
1312.099 
1312.557 

1313.384 
1314.306 
1314.886 
1315.624 
1315.949 

1316.573 
1316.740 
1320.043 
1321.495 
1324.275 

1324.654 
1326.118 
1326.318 
1327.776 
1329.403 

1329.583 
1329.836 
1333.018 
1334.830 
1335.008 

1336.023 
1338.388 
1339.517 
1340.165 
1340.590 
1340.754 
1341.649 

1342.358 
1342.798 
1346.839 
1348.385 
1350.856 

1351.857 
1353.907 
1354.835 
1357.221 
1357.524 


K 

77725.8 
77641.9 
77600.1 
77586.5 
77508.7 

77472.5 
77413.9 
77339.0 
77165.3 
77146.3 

77135.2 
76518.5 
76492.1 
76482.2 
76472.4 

76443.1 
76414.3 
76260.1 
76213.8 
76187.2 

76139.2 
76085.8 
76052.2 
76009.6 
75990.8 

75954.8 
75945.1 
75755.1 
75671.9 
75513.0 

75491.4 
75408.1 
75396.7 
75313.9 
75221.7 

75211.6 
75197.2 
75017.7 
74915.9 
74905.9 

74849.0 
74716.7 
74653.8 
74617.7 
74594.0 
74584.9 
74535 . 1 

74495 . 8 
74471.4 

74247 . 9 
74162.8 
74027 . 1 

73972.3 
73860.3 
73807.7 
73680 . 
73663 . 5 




5 
2 
2 
3 
20 

5 

5 
50 
30 

1 

2 
2 
3 

10 
3 

5 

5 
20 
lh 
2 

5 

50 

10 

50 

100 

5 

5 
10 

1 
2 

100 
1 
5 
3 
2 

5 
50 
10 

2 

5 

3 
3 
5 

100 

30 



2 

1 

1 

1 

2 
30 
20 

20 
50 
50 
1 
30 


A 
1360.634 
1360.888 
1362.346 
1364.284 
1365.465 

1366.434 
1368.503 
1369.106 
1369.852 
1376.344 

1381.703 
1382.354 
1384.134 
1385.133 
1386.015 

1388.640 

1392.145 
1393.535 
1396.162 
1398.472 

1399.427 
1405.338 
1411.991 
1412.206 
1413.017 

1415.500 

1415.678 
1416.358 
1418.299 
1418.909 

1420.606 
1420.793 
1421.828 
1422.661 
1423.056 

1424.272 
1424.934 
1424.039 
1426.391 
1426.503 

1426.706 
1427.890 
1427.964 

1428.751 
1429.002 
1429.348 
1431.278 
1431.606 

1431.705 
1431.819 
1433.294 
1434.330 
1435.085 

1435.286 
1437.460 
1437.839 
1439.001 
1440.514 


K 
73495.2 
73481.6 
73402 . 8 
73298.5 
73235 . 1 

73183.2 
73072.5 
73040.4 
73001.3 

72657.8 

72374.8 
72340.4 
72242.3 
72195.2 
72149.3 

72012.9 

71831.6 
71759.9 
71624.9 
71506.6 

71457.8 
71157.3 
70822.0 
70811.2 
70770.6 

70646.4 

70637.5 
70603.6 
70507.0 
70476.7 

70392.5 
70383.2 
70332.0 
70290.8 
70271.3 

70211.3 
70178.7 
70173.5 
70107.0 
70101.5 

70091.5 
70033.4 
70029.8 

69991.2 
69978.9 
69962.0 
69867.6 
69851.6 

69846.8 
69841.2 
69769.4 
69719.0 
69682.3 

69672.5 
69567.2 
69548.8 
69492.7 
69419.7 






















a 4 F m — w 4 D§^ 


































f a *F iH —y my 2 
1 a 4 F xyr -x *T>° 2V2 








a *F m —w 4 D° 2 y 2 
















a *F m — w 4 F>\y 2 

b m,y—V *Gly 2 

a 4 H 6 ^ — w 4 G^ 

f a*F 2y — w*Fly 2 

\ a 4 F 1H — w A B°oy 2 

a 4 F iy —v *F§h 

a 4 H 4 H — w A G° 5 y 2 




a 4 F iy —v 2 F° 2 y 2 


b *V 2 y—v 2G§ K 




a 4 F iy —w *Dh A 


a 4 F 2 y 2 — w 4 F° 2 y 2 

a 4 H 5 ^ — w 4 Gly 2 
a 4 Riy 2 — w i G° 4 y 2 








a 4 ^2H — %m 






a A F iy —w 4 Df H 
bm iV2 —v *Gly 2 


a 4 D 2 h— w 4 G° 2 y 2 




b 4 F 3y —v 2 G§^ 


b*D 3 y—V *Gfc 

a 4 F 1V2 —x 4 F° y 2 
a 4 H 3H — w 4 G\y 2 
a 4 F 2 y 2 —w *Fly 2 

- 
a*Kiy 2 — W 4 G%y 2 










a 4 F iy —w 4 ~D° m 






a 4 F iy —w 4 F° 2 y 2 




b 4 B 2 y 2 —V *G%y 2 














a 4 Fl^ 2\y 2 


















a 4 F iy —w 4 F° 1V2 
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Table 6. The second spectrum of ruthenium (Ru n)— Continued 



Intensity 



5 
5 
5 
5 
30 

3 
50 
15 
15 
30 

3 

2 

2 
10 
15 

2 

2 
10 
10 

1 

1 

100 

5 

3 

10 

2 
10 

5 

3 
15 

2 

3 
30 
20 
40 

5 

5 

5 
50 
30 

2 

100 

30 

50 



15 
1 
50 
15 
30 

30 
100 
30 
10 
10 

200 
2 

100 

1 
1 

479794—58- 



X (vacuum) 



A 
1440.820 
1441.012 
1441.268 
1441.344 
1442.147 

1442.373 
1444.144 
1444.645 
1445.491 

1445. 552 

1446. 144 

1447. 084 
1447. 292 
1447. 776 
I 119. 323 

1449. 705 

1449. 955 

1450. 177 
I 150. 466 

1450. 623 

1451. 033 
1451. 224 
1451. 505 

1 451. 985 

1452. 288 

1452. 598 

1452. 860 

1453. 443 
L453. 633 

1454. 666 

1455. 950 

1457. 220 

1458. 491 

1458. 721 

1459. 028 

1459. 416 
1 459. 974 

1461. 222 
1 1:61. 699 

1462. 437 

1462. 619 

1463. 215 

1463. 515 

1464. 022 
1464. 426 

1464. 855 

1465. 195 

1466. 039 

1467. 127 
1467. 723 

1467. 933 
L467. 977 

1 KiS. 158 

1468. 660 

I I6S. 725 

1 168. 909 

1469. 805 
L469. 941 

1470. 674 
1470. 854 



K 

69404.9 
69395.7 
69383.3 
69379.7 
69341.1 

69330.2 
69245.2 
69221.2 
69180.6 
69177. 7 

69149. 4 
69104. 5 
69094. 6 
69071. 5 
68997. 7 

68979. 6 
68967. 7 
68957. 1 
68943. 4 
68935. 9 

68916. 4 
68907. 3 
68894. 

68871. 2 
68856. 9 

68842. 2 
68829. 8 
68802. 1 
68793. 2 
68744. 3 

68683. 7 
68623. 8 
68564. 
68553. 2 
68538. 8 

68520. 6 
68494. 4 
68435. 9 
68413. 5 
68379. 

68370. 5 

68342. 7 
68328. 6 
68305. 
68286. 1 

68266. 1 
68250. 3 
68211. 
68160. 4 
68132. 7 

68123. 
68121. 
68112. 6 
68089. 3 
68086. 3 

68077. 7 
68036. 2 
68029. 9 
67996. 

67987. 7 



Term combination 



a 4 F 4 ^— x A F° 3 y 2 

b 2 F 3 y 2 —V 2 G\y 2 



a **P lw —w 2 D| 



a 4 F 4 h— y 2 G\y 2 
b *F 4y —w*Gh A 



a "F 2 y—y 2 ?2 



b 4 F 4V — w*G% H 
a *G m —v 



a *F A y — x 4 Gl 



a 4 H 3H — v 4 D§ H 



b *F 2 y—w *G? 2 y 2 



b 4 F 4 .— w 4 G§ K ? 

b *Fzy—W *G\ ii 
a 2 F,y—X «P§k? 



a *F 1H — y 2 F° 2 y 2 



a 4 F 4 h~ 

~a " 4 F2m : 
a 4 F 4H - 



-x 4 GBh 

'-y~ 2 ~i>iH 

-y 2 0^ 



b 4 F 2H - 
b *F ZH - 
a 4 F 3H - 

a *F VA - 
a 4 F 4H - 



-v 4 Df H 
-w 4 G§ M 

-y 4 H§ M 

-x *F° 2 y 2 

-z m° iH 



a *FvA—y 4 H! 



a 4 F 2 y—y 2 D° 2 y 2 

b *F> 2 y—V 2 G\y 2 

a 4 F 3 y— x 4 G§^ 



1 



Intensity 



1 
10 
10 

2 

1 

1 

3 

500 

400 

3 

2 

3 

50 

50 

1 

100 

30 

1 

1 
50 
15 

2 
5 

100 
10 

1 

2 
300 

1 

2 

15 

1 

500 

1 
lOh 

5 
2 

1 

2 

200 

1000 

500 

20 

lOO/i 

5 

5 
Wh 
10 

2 

500 

5 

50 



2 

2 

2 
2 

383 



X (vacuum) 



A 
1471. 057 
1471. 220 
1471. 328 
1471. 632 
1471. 735 

1471. 828 

1472. 234 

1472. 717 

1473. 151 
1473. 739 
1473. 860 
1473. 999 
1475. 361 

1477. 025 
1477. 269 

1477. 632 
1-178. 021 

1478. 960 

1479. 089 
1479. 242 
1479. 732 

1479. 858 

1480. 004 

1481. 435 

1482. 193 

1483. 033 

1483. 276 

1484. 035 

1484. 513 

1485. 568 

1486. 006 
1486. 468 

1486. 957 

1487. 138 
1487. 417 
1487. 688 
1487. 857 

1487. 992 

1488. 402 
1488. 618 

1488. 855 

1489. 136 

1489. 734 

1490. 707 

1491. 224 

1491. 497 

1492. 355 

1493. 188 

1493. 450 

1494. 524 

1495. 810 
1498. 289 

1498. 841 

1499. 104 
1499. 759 
1501. 216 

1501. 558 

1502. 383 



K 

67978. 3 
67970. 8 
67965. 8 
67951. 8 
67947. 

67942. 7 
67924. 
67901. 7 

67881. 7 
67854. 6 
67849. 

67842. 7 
67780. 

67703. 7 
67692. 5 
67675. 8 
67658. 
67615. 1 

67609. 2 
67602. 2 
67579. 8 
67574. 1 
67567. 4 

67502. 1 
67467. 6 
67429. 4 
67418. 3 
67383. 9 

67362. 2 
67314 3 

67294. 5 
67273. 6 
67251. 4 

67243. 3 
67230. 6 
67218. 4 
67210. 8 
67204. 7 

67186. 1 
67176. 4 
67165. 7 
67153. 
67126. 1 

67082. 3 
67059. 
67046. 7 
67008. 2 
66970. 8 

66959. 1 
66910. 9 
66853. 4 
66742. 4 
66718. 2 

66706. 5 
66677. 4 
66612. 7 
66597. 5 
66560. 9 



Term combination 



b i¥ 2 K~w A G\ 



2 y 2 W^K^SH 



a A F 4 y 2 — x *F\y 2 

a *F zy —x 4 F§ M 
b 4 F lv —v 4 Df M 



b *F AV —v 4 D§^ 
a 4 G 5 i^ — w 4 Gly 2 

Vi^F lV2 —y~ 2 fny 2 
a *F zy —y 2 G\y 2 



a A F A y—y 4 G^ 
~bW 2H — w~*G? 2 y 2 

b 2 F 2 y—V »Gfo 

a *F 4 y—z mix 
a 4 F VA —y 2Dfc 

b 2 G A y 2 V 2 G%y 2 

a A F Z y— x *G\y 2 



a 6 D 1H — w 2 Df^? 



b A F iy — w 4 Gl H 
'i 2( -h i A — 3§>s 

a 2 \iy—V 2 G\y 2 

b *F 2y —v *T>? d y 2 
a *F 2V2 —w 2 G\yp. 
a 4 F 4 y—y 4 G2 K 
a *F 2y —x *F° 2 y 2 
a *F 2V —x 4 F° VA 



a 4 F 2y —x 4 G§ H 

a 4 F 1H — \\y 2 

a 6 S 2 h — v 2 G ? 3A ^ 



a k F 2y —x 4 F\y 2 
~aW ZH — V 2 Gly 2 

a 4 F 3H — x *F)%y 2 

a~*Fzy 2 — ~z~W\x 
a A F 2 y 2 — x 4 G^ 



Table 6. The second spectrum of ruthenium (Ru n) — Continued 



1 
Intensity 



1 
30 
30 

1 




20 
50 



lOOdf 


40 

1 
30 
40 

2 


30 
1 





30 

2 



2 
16 

3 
10 

25 
2 
2 
5 
3 

15 
10 
10ft 

1 
1 

30 

5 

3 

2 
10 

5 


10 
10 
15 

20 
10 
50 

5 

3 



X (vacuum) 



A 

1502. 596 

1502. 802 

1503. 401 

1504. 724 

1504. 855 

1505. 128 

1505. 610 

1506. 515 

1507. 077 

1507. 429 

1508. 001 

1509. 432 

1511. 523 

1512. 325 

1512, 483 

1513. 345 

1513. 495 

1514. 068 
1514. 564 

1514. 850 

1515. 062 
1515. 459 

1515. 791 

1516. 256 

1518. 374 

1519. 486 

1520. 294 
1520. 406 
1520. 765 

1520. 961 

1521. 238 

1522. 786 

1522. 981 

1523. 408 

1524. 606 

1524. 937 

1525. 464 

1526. 071 

1526. 712 

1527. 350 

1527. 813 

1528. 903 

1529. 395 

1529. 942 

1530. 415 

1530. 762 

1531. 113 
1533. 236 

1533. 435 

1534. 587 

1534. 860 

1535. 055 

1535. 426 

1536. 603 

1537. 057 



K 

66551. 5 
66542. 4 
66515. 9 
66457. 4 
66451. 6 

66439. 5 
66418. 3 
66378. 4 
66353. 6 

66338. 1 

66313. 
66250. 1 
66158. 4 
66123. 4 
66116. 4 

66078. 8 
66072. 2 
66047. 2 
66025. 6 
66013. 1 

66003. 9 
65986. 6 
65972. 2 

65951. 9 

65859. 9 

65811. 7 
65776. 8 
65771. 9 
65756. 8 
65747. 9 

65735. 9 
65669. 1 
65660. 7 
65642. 3 
65590. 7 

65576. 5 
65553. 8 
65527. 8 
65500. 2 
65472. 9 

65453. 
65406. 4 
65385. 3 
65362. 
65341. 8 

65327. 9 
65312. 
65221. 5 
65213. 1 
65164. 1 

65152. 5 
65144. 2 
65128. 5 
65078. 6 
65059. 4 



Term combination 



a "F iy —x *F° 2 y 2 
a 4 F 1K — x 4 F? H 



a 4 F,> 



-x 4 F? 



a 4 F 43 ^- 
a 4 P 2K - 



-y 4 D^ 

-W 4 D§u; 



a *¥ A y—Z niy 2 

a 2 F iy —v 2 F\y 2 

<*> A F Z y—y *G%y 2 

a 2 G 4V —w 2 F%y 2 



a 4 F 4 



a *F 2 y—z 2 F\y 2 
a *F VA —x 4 G^ 
b "F m ~v 4 D? K 



a *F AV —z *G%y 2 
a 4 F 2 y—y 2 G° 3A 



a A F 2 y 2 —x 4 D§^ 
a 'F iy —y 4 D^ 
a 2 F iy —w 2 D° m 
a *F w —y *Gh A 



a 4 F, y - 
a 4 F 2yr 
a 2 G 4H - 



-z 2 F° 2A 
-x 2 Gl A 

-w m° 4lA 



a *F 4V2 - 

a "F 2y - 
a *F 2 y 2 - 



-z *Uh 

-y 4 G° 2 y 2 
-y "F>\y 



a 4 F 1H - 
a 4 F 4K - 



-z «Pfc 

-y 4 Fi H 



a 2 D 2H - 
a *F A y 2 - 



-V 2 F\y 2 
-Z 2 &hA 



a 4 F 2 ^- 



-y A G°3y 2 



-w 4 Dfo 
384 



Intensity 



2 
X (vacuum) 



20 

30 

1 

5 

15 


A 

1537. 806 

1538. 624 

1539. 478 
1541. 167 
1541. 718 


15 
15 

1 
10 

5 


1542. 188 
5142. 293 

1542. 844 

1543. 042 
1543. 299 


30 
15 
15 
30 

1 


1544. 414 

1545. 152 
1545. 961 
1547. 756 
1547. 856 


10 

15 

2 

3 

30 


1548. 679 

1549. 571 

1550. 065 
1550. 640 
1550. 740 


5 


5 
3 


1553. 141 
1553. 532 

1553. 777 

1554. 334 
1556. 341 


3 
3h 

50 

5 

30 


1558. 655 
1560. 180 

1560. 998 

1561. 603 

1562. 607 


20 


1562. 726 


15 


1563. 928 




1 

100 


1564. 620 

1565. 029 

1566. 128 


20 

50 

15 

3 

3 


1566. 965 

1567. 308 

1567. 656 

1568. 525 
1568. 933 


3 
15 
30 

20 

1 


1569. 316 

1570. 104 

1570. 371 

1571. 280 
1571. 671 


20 

1 

2 

3 

500d? 


1572. 089 

1573. 129 
1.573. 407 

1573. 639 

1574. 337 


1 


15 
1 

10 


1575. 127 

1575. 297 

1576. 971 

1577. 115 
1577. 573 


20 
30 
10 
10 
1 


1577. 816 

1578. 728 

1579. 578 

1580. 816 
1580. 974 



K 

65027. 7 
64993. 1 
64957. 1 
64885. 9 
64862. 7 

64842. 9 
64838. 5 
64815. 4 
64807. 
64796. 3 

64749. 5 
64718. 6 
64684. 7 
64609. 7 
64605. 5 

64571. 2 
64534. 
64513. 4 
64489. 5 
64485. 3 

64385. 7 
64369. 4 
64359. 3 
64336. 2 
64253. 3 

64157. 9 
64095. 2 
64061. 6 
64036. 4 
63995. 6 

63990. 7 

63941. 6 

63913. 3 
63896. 6 
63851. 7 

63817. 6 
63803. 7 
63789. 5 
63754. 2 
63737. 6 

63722. 
63690. 
63679. 2 
63642. 4 
63626. 5 

63609. 6 
63567. 6 
63556. 3 
63547. 
63518. 8 

63486. 9 
63480. 1 
63412. 7 
63406. 9 
63388. 5 

63378. 7 
63342. 1 
63308. 
63258. 5 
63252. 1 



Term combination 



a 4 F 2 y 2 - 
a *F iy - 
a *F 2y - 
a 4 F 2y - 
a 2 F lA - 



a 4 F m - 
a 4 Pi^- 
a 'Fsy- 

a 4 PiH" 
a *F lV2 - 

a 4 F 4V - 
a 4 P 1H - 
a 2 G 3 y 2 - 
a 4 F 2y - 
a *F 2 y- 

a 2 G iA - 
a 2 D 2 y 2 - 



-w *T>hA 

-X A T)ly 2 

-y 6 p§h 

-w 4 F§ H 

-W 2 D° 2 y 2 

-y 4 G^ 

-w 4 D?^ 
-y *F>ly 2 
-w *T>hA 

-y 4 d?h 
-y *F%A 

-x 4 Pom 
-w 2F§ M 
-x 4 Di^ 

~Z 2 F\y 2 

~W 2 Gly 2 
-V 2 F\y 2 



a ;f 3 ^- 

a 2 G 4 y- 



~Z 2 Fly 2 
-W 2 G\y 2 



a 4 F 4 j* — z 4 Uy, 



a 2 F iy - 
a 4 F 3 *r 

a 'F 2yr 
a 2 G 3 y 2 - 
a 6 T> 4 y- 
a 2 T> 2H - 
a 4 F 1A - 

a 6 D 43 ^- 
a *F A y 2 - 
a 4 F y 2 - 



-y 2 f\a 

~Z 2 G\y 2 

-x 4 D^ 

-W 2 Hly 2 

-y "Fly 2 

~W 2 T>°iy 2 
~Z 2 Fly 2 

-w 4 F§^ 

-Z 4 Gly 2 
-W ^F)\y 2 



a 6 D 3 ^- 
a 4 F m - 

a 2 F y 2 - 
a 4 F 3 ^- 



-X 2 G\y 2 
-Z *G%iy 2 

-W 2 D\y 2 

-y *Fly 2 



-2y 2 ~ 



2 F§, 



a 4 F 3 y—z 2D^ 

a "F Z y—Z 2 G\y 2 
am 4 y—V 2 F§: 



uy 2 - 



• 3H 



a 4 P 2 u— x 4 Pf 



a 4 F iy —x 4 F>° 2 iy 2 
a A F AV —z ±Gly 2 



a 4 P ^- 
a" 4 PiH : 



V X 4 F\y 2 



a 2 FL 4 y 2 — 3§^ 
a 4 F 2 y—y 2 F\y 2 
a 4 F 4 i A —z 4 H£ M 



Table 6. The second spectrum of ruthenium (Ru n) — Continued 



Intensity 



15 

10 

5 

10 

1 

200 
30 
50 
30 
15 

1 
5 

1 

5 

15 

30 
30 
15 
40 
30 

30 

10 

1 



20 

15 
10 

30 

100 

1 

15 

10 

3 

30 

100 

1 
20 

15 

30 

5 

10 
10 

50 
1 
3 

20 
20 

1 
15 

1 

1 
20 

20 

30 

5 



2 
X (vacuum) 



A 
1581. 328 
1581. 636 

1581. 791 

1582. 652 

1582. 903 

1583. 819 

1584. 256 

1585. 040 
1585. 740 

1585. 965 

1586. 945 

1587. 517 

1587. 852 

1588. 797 

1589. 645 

1590. 774 

1590. 882 

1591. 744 

1593. 403 

1594. 398 

1594. 603 

1596. 482 

1597. 172 

1597. 890 

1598. 491 

1599. 309 

1599. 937 

1600. 183 

1602. 095 
1602. 447 

1602. 653 

1603. 572 

1603. 819 

1604. 029 
1604. 405 

1604. 767 

1605. Ill 

1605. 616 
1605. 787 
1608. 733 

1610. 372 

1610. 464 

1611. 415 
1613. 158 
1613. 685 

1615. 064 
1615. 267 
1615. 656 

1617. 663 

1618. 781 

1618. 986 

1619. 365 

1620. 102 

1620. 865 

1621. 445 



K 
63238. 
63225. 7 
63219. 5 
63185. 1 
63175. 1 

63138. 5 
63121. 1 
63089. 9 
63062. 
63053. 1 

63014. 2 
62991. 5 
62978. 2 
62940. 7 
62907. 1 

62862. 5 
62858. 2 
62824. 2 
62758. 8 
62719. 6 

62711. 5 
62637. 7 
62610. 7 
62582. 5 
62559. 

62527. 
62502. 5 

62492. 9 

62418. 3 
62404. 6 

62396. 5 
62360. 8 
62351. 2 
62343. 
62328. 4 

62314. 3 

62301. 

62281. 4 
62274. 8 
62160. 7 

62097. 5 
62093. 9 
62057. 3 
61990. 2 
61969. 9 

61917. 1 
61909. 3 
61894. 4 
61817. 6 
61774. 9 

61767. 1 
61752. 6 
61724. 5 
61695. 5 
6 1673. 4 



Term combination 



a 2 D 2 y—iv 2 D? 2 y 2 
a ^v/—V 4 F° 3 y 2 



a 2 G 4y — x 2 G 



a 2 G zvr 
a *P m - 
a 2 G 4 y 2 - 
a 6 D 3H - 
a 2 G m - 

a 4 F 2H - 
a 6 D 3K2 - 



4H 



-W 2 Gly 2 

-y 2 Fiy 2 
-x 2 H.° 5H 

-y 6 P§^ 

-W 2 G° 4 y 2 

-y 4 PrH 
-w 4 F§ H 



a 4 F 3 ^- 

a 'Iv,,, 

a 4 F 3H - 
a 4 P 2H - 
a 2 G zyr 
a 6 D 3 ^- 
a x F 2y - 

a 2 D 2 y 2 - 
a My 



-y 4 F^ 

-z 4 HI H 

-z *Hk 

-* 4 P^ 

-x 2 DhA 

-y 6 P^ 

~Z 2 G\y 2 

-y 2 ?\x 

-x *Pfo 



a *¥iy—z 2 S 



a A F 4 y 2 - 
a 4 F 3 ^- 
a 2 G 4 ^- 
a 4 Pom~ 
a 2 F y 2 - 
a 4 F 3M - 
a 4 F iH - 

a 2 T> 2 y 2 - 
a 6 D 2H - 
a 2 G 4 y 2 - 
a 4 D 3K - 
a *F 3 y- 

a "V 2 y 2 - 
a 4 P^- 
a 2 G 3 y 2 - 
a 2 G 4 y 2 - 
a 4 F 3 ^- 
a 2 Pi^- 

a 2 D m - 
a 4 P^ 
a 6 D 2 v$- 
b 4 D 3K 

a *F 2 y 2 



-z m$y 2 

-Z A G^y 2 
-X 2 Fi\y 2 

-x 4 F\y 2 

-y 2 ?m 

~Z *Gly 2 

-y 4 Pk 

-W 2 F° 3 y 2 

-y 6 P§H 

-y *n V2 

-w 4 P^ 
-Z A G\y 2 

-y 2 D^ 
-y 2 Vh A 

-w 4 D§.^ 
-w 4 F§^ 

-y 4 Pk 

-X 2 F>\y 2 

-v 2 F° 2H 

-y 2 D^ 

-v 6 Pfc? 

-v 4 F>ly 2 

-y 4 Fk 



a Q D 2y —y 6 Pf^ 

a 4 P 2 y 2 l°iy 2 

a 4 Fi^— y 4 Fi^ 



a 2 G VA — x 2 G%y 2 
a *D 2y —w 4 Pf^ 



a *F lh 



LlX 



I ntensil y 



20 

20 

20 

1 

100 

50 

50 
100 

10 

5 
15 

5 

15 
30 

10 

1 

30 

50 

100 

30 
40 
20 
15 
20 

15 

5 

2 

100 

10 

2 
15 
10 
20 

5 

15 

3 

1 
30 

1 

2 
3 

1 

30 

1 

10 

100 



2 



lOeh 

2 
3 
3 
5 



x (vacuum) 



A 

1621. 728 

1622. 431 

1623. 231 

1623. 390 

1624. 563 

1625. 178 
1625. 565 
1627. 138 

1627. 397 

1628. 541 

1628. 986 

1629. 092 
1629. 72 I 
L631. 284 
L632. 321 

L633. 802 

1634. 306 

1635. 129 
1635. 333 
1635. 948 

1637. 446 

1637. 591 

1638. 366 

1639. 209 
1639. 371 

1639. 530 
1639. 963 
16 10. 756 
1641. 460 
1643. 312 

1643. 434 

1644. 914 

1645. 706 
1647. 615 

1647. 913 

1648. 069 
1650. 327 

1650. 659 

1651. 898 

1652. 363 

1653. 564 

1654. 477 

1656. 747 

1657. 217 

1657. 617 

1658. 457 

1659. 364 

1659. 871 

1660. 059 
1662. 684 

1666. 312 

1667. 426 
1667. 912 

1670. 788 

1671. 412 



K 

61662. 6 
61635. 9 
61605. 5 
61599. 5 
61555. 

61531. 7 
61517. 1 
61457. 6 
61447. 8 
61404. 7 

61387. 9 
61383. 9 
61360. 2 
61301. 4 
61262. 5 

61206. 9 
61188. 1 
61157. 3 
61149. 6 
61126. 6 

61070. 7 
61065. 3 
61036. 4 
61005. 
60999. 

60993. 1 
60977. 
60947. 5 
60921. 4 
60852. 7 

60848. 2 
60793. 5 
60764. 2 
60693. 8 
60682. 8 

60677. 1 
60594. 1 
60581. 9 
60536. 4 
60519. 4 

60475. 4 
60442. 1 
60359. 2 
60342. 1 
60327. 6 

60297. 
60264. 1 
60245. 6 
60238. 8 
60143. 7 

60012. 8 

59972. 7 
59955. 2 
59852. 
59829. 7 



Term combinal ion 



a *Poy—z 2 Sfo 

a 2 Vxy—X 2 F>\y 2 

a 6 Dih— y 6 P2'.,; 
a 2 T>m — w 2 D?k 
b 2 F> iy — v 4 Df.; 

a A F 2 y—z M ! 

d 2 G 3 y— X 2 G° 3 y 2 

a 6 F>iy—y «Fly 2 
a A F 2 y 2 — z 4 G§ H 
a 4 Di^ — w 4 Po^ 



a 2 G 4 a~ 
a 4 F 3H - 

a 'F, 1: 



■* 2 n V2 

: l \\, 

-y ^m 



a 2 FL hy - 

CL 4 D 2 >, 



-w 4 PS^ 



a ' J (i,'.. 
a 2 R- oH - 

a 2 Gzy 2 ~ 

■' ( i . 



-y 6 Pih 
-y 2 F§ K 

-x 2 H|^ 

-y 2 B.h A 



a 4 D i^- 



-W 4 P°oy 2 
,r II „ 



a 4 Di H — iv 4 Pf^ 
~a~*F l y 2 —Y*Gh', 

a m 4 y—lV 2 F$y 2 

a 2 G 3 .„ //•'I« , , l 
a -IV ir*Db A 

a 4 F iy —y *P? 2 y 2 
a 2 H5y, — w 2 G\y 2 

a 2 G 3 y—w 4 F\y 2 
a 2 D 2 y 2 — x 2 Dva 



a 4 D 



ixr 



-w 4 P; 



2H 



a 2 Fiy—iv 4 D^ 
a 2 G 4V —y miy 2 
a 2 ?iy—w 4 D^ 

a A Fiy—y A T>2M 
a 2 H 4 y 2 — w 2 ^hi 
a 4 P ^— x A Fly 2 
a 2 Piy—x 4 P§^ 



a 2 F m —w 4 Fly 2 
a 2 D 2 y—w 4 D§ H 
a 4 P 2 ^ — x 4 D^ 
a 2 G zy —x 2 F%y 2 



a 2 F lH — 2! 



Si 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



1 

Intensity 


2 
X (vacuum) 


3 


4 
Term combination 


1 

Intensity 


2 

X (vacuum) 


3 


4 
Term combination 




30 

5 

3 
2 

30 

1 

50 

1 

156 

100 
10 

1 

2 

20 



20 
3 
1 

30 

3 

1 
50 
10 

5 

2 

1 

1 
10 
15 

20 

20 

3 

3 

20 

10 

15 

15 



5 

1 
50 
10 
20 

5 

15 
10 
15 
15 
20 

1 
5 

30 

3 
1 


A 

1671. 819 

1672. 225 
1672. 445 
1676. 922 

1678. 781 

1679. 620 
1683. 810 

1683. 985 

1684. 311 
1686. 161 

1686. 691 
1688. 357 
1692. 828 
1694. 677 
1697. 943 

1699. 330 

1699. 442 

1700. 049 

1700. 839 

1701. 080 

1702. 061 

1702. 572 

1703. 562 
1703. 818 
1705. 263 

1705. 572 
1705. 735 
1705. 840 

1707. 608 

1708. 620 

1710. 299 
1712. 456 
1714. 667 

1717. 160 

1718. 975 

1721. 171 
1721. 712 
1721. 778 
1725. 761 
1729. 417 

1731. 110 

1731. 415 

1732. 209 

1733. 537 

1734. 069 

1735. 654 

1737. 389 

1738. 666 

1740. 114 

1741. 262 

1743. 514 

1744. 614 

1746. 446 

1747. 804 

1748. 310 


K 
59815. 1 
59800. 6 
59792. 7 
59633. 1 
59567. 

59537. 3 
59389. 1 
59383. 
59371. 5 
59306. 3 

59287. 7 
59229. 2 
59072. 7 
59008. 3 
58894. 8 

58846. 7 

58842. 8 
58821. 8 
58794. 5 
58786. 2 

58752. 3 
58734. 7 
58700. 5 
58691. 7 
58642. 

58631. 4 
58625. 8 
58622. 1 
58561. 4 
58526. 8 

58469. 3 
58395. 7 
58320. 4 
58235. 7 
58174. 2 

58100. 
58081. 7 
58079. 5 
57945. 5 
57823. 

57766. 4 
57756. 2 
57729. 8 
57685. 5 
57667. 8 

57615. 2 
57557. 6 
57515. 4 
57467. 5 
57429. 6 

57355. 4 
57319. 3 

57259. 1 

57214. 7 
57198. 1 





3 

2 
1 
1 

30 
5 
5 

10 
3 

20 

15 

1 



20 

20 

5 

15 

50 

5 

10 
5 




5 


20 
1 

2 

10 

1 

1 

20 

20 

2 

1 

10 

15 

15 

5 
5 
1 
5 
3 

20 

30 

3 

5 

2 

1 
1 
10 

5 


A 
1748. 441 
1750. 239 
1750. 979 

1752. 835 

1753. 173 

1753. 441 

1754. 756 

1755. 728 
1757. 854 
1759. 769 

1761. 030 
1761. 580 

1763. 996 

1764. 829 

1765. 525 

1768. 666 
1770. 160 
1770. 446 

1776. 061 

1777. 432 

1778. 206 

1779. 124 

1779. 420 

1780. 057 

1781. 407 

1781. 792 
1784. 767 
1786. 032 
1786. 155 

1786. 347 

1787. 233 
1787. 770 
1789. 383 
1791. 253 

1791. 560 

1792. 072 
1797. 118 

1799. 549 

1800. 470 

1806. 599 

1807. 658 
1813. 558 

1815. 607 

1816. 030 
1818. 527 

1818. 724 

1819. 125 

1819. 852 

1820. 059 
1820. 999 

1822. 238 
1822. 427 
1824. 619 

1828. 521 

1829. 894 


K 
57193. 8 
57135. 1 
57110. 9 
57050. 4 
57039. 4 

57030. 7 
56988. 
56956. 4 
56887. 5 
56825. 6 

56784. 9 
56767. 2 
56689. 5 
56662. 7 
56640. 4 

56539. 8 
56492. 1 
56482. 9 
56304. 4 
56260. 9 

56236. 4 
56207. 4 
56198. 1 
56178. 
56135. 4 

56123. 3 
56029. 7 
55990. 
55986. 2 
55980. 2 

55952. 4 
55935. 6 
55885. 2 
55826. 8 
55817. 3 

55801. 3 
55644. 6 
55569. 5 
55541. 1 
55352. 6 

55320. 2 
55140. 2 
55078. 
55065. 2 
54989. 6 

54983. 6 
54971. 5 
54949. 5 
54943. 3 
54914. 9 

54877. 6 
54871. 9 
54806. 
54689. 
54648. 


a 2 Fiy 2 — l°m 
a 2 H.sy 2 — z 2 Kly 
a 2 G, y —x 4 Fh A 


a m 4V —y m V2 

a 2 Po3/ 2 — x 2 T*\y 2 

a 2 F iy —w 4 Fly 2 ? 

a 2 TL 4 y—w 2 H.° 5 y 2 
a 4 F 2y —y 4 G§ M 
a 2 B. 5V — x 2 Gly 2 


a 2 G 4Yi — x 4 F 4 y 2 

a <P 1H — y 4 Pf M 
a 4 F 2y —z »D?.j 
a 4 F 2 v—z 2 G?y 2 
a 2 G, y —y 2 Gty 2 
a 2F 3H — v m H 

a 2 G 4Y —y 4 G° 3A 
a 4 F 1Y —z 2 V>\\ A 
a 2 F iy —x 4 F° 2 y 2 
a 2 F 1Y —x 4 F\y 
a 2 G 4V —z 2 Hly 2 

a 2 H 5 ^ — y 2 H§^ 
o 4 P^— y 4 Fly 2 
a 2 F iy —z 2 Ffa 
a 2 G 4 y—y 4 G\ Yi 

a 2 F 2 y 2 — W 2 F>%y 2 

a 2 P ^ — z 2 So^ 
a 4 F 2Y —y 4 F° 2 y 2 
a 2 D 2V —y 2 F>hy 2 
a 2 F> iy —x 4 F°oy 2 
a 4 F oy —y 4 Pf.; 

a 2 H 4 y 2 — X 2 F%y 2 


a 2 G zy —y 2 F° 2 y 2 
a 2 R 5 y 2 — X 2 H%y 2 

a 2 D 2y —x 2 G§ H 

a tPoy—Z 2 F\y 2 




f a 4 F 2y —x 4 Df H 
\ a *T> VA —lly 2 
a 4 F 2 y 2 —z 2 F° 2y J 

a 2 G 3 y—X 4 F° 2 y 2 

a 2 G 4V —y <H§K 
a 2 G 4V —y 4 H§ H 

a 2 G 4Y —y 4 Hl^ 
a 2 ~D 2 y 2 — w*D°iy 2 
a 2 B. 5 y 2 — x 2 Hly 2 
a 2 G 4A — x 4 G|^ 
a 2 F iy —y 2 F° 2 y 2 

a 2 D 2y —y ep §H ? 
a 4 F lA —x 4 Bty 2 
a 4 F iy —z 2 F° 2 y 2 
a 2 D 2 y—w 4 F%y 2 
a 4 F m ~V 4 E>i^ 

a 2 K A y 2 —w 4 D§^ 

a 2 P y—X 4 F°oy 2 

a 2 G 4Y —y 2 Gly 2 


a 2 D 2 y 2 — y 2 DhA 
a 4 Piy—y 4 F° 2 y 2 
a 2 F y—y 2 D\y 2 

a *B VA —w 4 F° m 
a 2 G m —x 4 Bhy 2 
a m 4V —y *Fly 2 
a 2 G zy —z 2 B.ly 2 
a 2 F iy —y 4 F>ly 2 

a 2 H 4 i4 — y 2 H%a 
a *& 2 y—x 6 P5j4? 
a 2 D 2 y 2 — lf M 
a 4 P 2 y—y 4 P\a 
a 2 G w —y 4 G.§. L ; 

a 4 F iy —y 4 F\y 2 
a 2 Fiy 2 — x 4 T>h A 
a 2 FL 4V —y 2 B.° 5 y 2 

a 2 D 2 y—X A F° 2 y 2 

a 2 Piy—y *Gl A 

a 2 U 5 y—y miy 
a *§ 2 y—x «Pfc 

a m, y —y m° 4 y 2 
a 2 F m —y 4 Dk 
a 2 G 4y — z 2 G\ A 


a 4 F VA — x 4 T> 2 y 2 
a 2 V>iy—X 2 B° 2 y 2 

a 4 P 2 y—y 4 D§ M 

a 2 Piy—z 2 S° y 2 
a 2 F 2 y 2 Z\y 2 

a 2 Piy—y 2 T>ly 2 


a 4 F 2 y—Z 2 F\y 2 

a 4 Pok— x 4 T>\y 2 

a m 4 y—X 2 G° m 
a 2 T> 2 y—X 2 F%y 2 

a 2 F iy —y 2 T>h /2 

a 2 F 2 y 2 ~V 2 F° 2 y 2 

a 2 F zy —v 2 F§ H 

a 2 G A y—X 4 G° 5 y 2 

a 2 F> 2 y—y 2 F%y 2 


a 2 G zy —y 4 Kly 2 
f a 2 G 4Y —z 2 H° 4 y 2 
\ a 2 G 3Y —x 4 G%y 2 

a 2 F d y— Z\y 2 


a 2 G Z y 2 — y 4 G° 4 y 2 
a 2 Gzy—Z 2 F? 2 y 2 

a 2 F w —w 2 F° m ? 

a m 5 y 2 —y 4 m A 
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Table 6. The second spectrum of ruthenium (Ku n) — Continued 



1 



Intensity 



X (vacuum) 



Term combination 



1 
Intensity 



X (vacuum) 



Term combination 




3 

20 
3 

50 
15 

5 
200 

2 

100 

30 

1 

1 

15 

5 
3 

5 
10 

10 





500 

bh 


10 
2 
2 
5 

5 


500 
100 

5 

5 
10? 
15 
15 

50/t 



15 

500 

15 

1 

2 

5 

20 

100 

1 

100 

3 
1 

500 
2 
2 



A 
1830. 163 

1830. 296 

1831. 130 

1832. 144 
1834. 262 

1836. 013 

1841. 375 

1842. 642 
1844. 138 

1844. 886 

1845. 368 

1845. 974 

1846. 147 
1846. 983 
1848. 515 

1851. 213 
1853. 683 
1856. 193 
1856. 503 

1860. 065 

1861. 527 

1862. 386 

1863. 023 

1863. 404 

1864. 030 

1868. 088 

1868. 308 

1869. 588 

1869. 763 

1870. 657 

1871. 692 
1873. 874 
1875. 564 

1877. 186 

1878. 364 

1883. 220 

1884. 154 
1884. 484 

1884. 801 

1885. 559 



1887. 134 

1888. 045 

1889. 655 

1890. 774 

1891. 702 

1892. 570 
1892. 926 

1896. 441 

1897. 132 
1897. 437 

1901. 073 

1902. 897 

1903. 227 

1903. 966 

1904. 393 



K 

54639. 9 
54636. 
54611. 1 
54580. 9 
54517. 8 

54465. 8 
54307. 2 
54269. 9 
54225. 9 
54203. 9 

54189. 7 

54171. 9 

54166. 9 
54142. 3 
54097. 5 

54018. 6 
53946. 7 
53873. 7 
53864. 7 
53761. 6 

53719. 3 
53694. 6 
53676. 2 
53665. 2 
53647. 2 

53530. 7 
53524. 4 

53487. 7 
53482. 7 
53457. 2 

53427. 6 
53365. 4 
53317. 3 
53271. 2 
53237. 8 

53100. 5 
53074. 2 
53064. 9 
53056. 

53034. 7 



52990. 4 
52964. 8 
52919. 7 
52888. 4 
52862. 4 

52838. 2 
52828. 3 
52730. 4 
52711. 1 
52702. 7 

52601. 9 
52551. 5 
52542. 3 
52521. 9 
52510. 2 



toM- 



-z 2 F\ 



m 



a 2 G 4y —z 4 Hy 2 
a 2 B iy —y mn 
a 2 FL 5 y 2 — y 2 Gly 2 

a 2 G 4y —y 4 F° 4A 
a Q S 2 y—x «Fly 2 
a 4 P 2 y—z 4 H§ H 
a 4 F 4y —z 4 F§ M 
a 6 D iy —y 4 F\ A 

a 4 P 2 y—z A S\y 2 
a 4 F 2 y—z 4 F\y 2 
a 4 F zy —z 4 F° 2 y 2 

'a~ 2 F^ A —~z~ 2 F\y 2 
a 2 F> iy —x 4 F\y 2 

a 2 T)\y 2 — z 2 S§k 
~a~ 2 F 2H —w~ 2 G : 3 y 2 

a 2 B 2 y—Z 2 F\y 2 

a 2 F> iy —y 2 Bly 2 

a 2 G V/ —z 2 ¥\y 2 
a 2 F iy —x 4 D° 2 y 2 
a 2 F lY —y 4 D5 K 

am 5 y— X 4 G%y 2 
a 2 F,y—Z 2 F\y 2 

a 2 FL 4 y 2 —y 4 H§^ 
a 2 G iy —z 4 \\y 2 
a 2 FL iV —y 4 W 4 y 2 
a 2 G Z y 2 — z 2 G\y 2 
a 2 FL, y —z 2 Kly 2 

a m iy —x 4 G° m 
a 2 P> 2V —y 4 G\ A 
a 4 F 4V —z 4 D§ H 
a 4 F VA —z 4 Fl A 
a 2 H 5M — x 4 F\y 2 

a 2 F m — y 4 F>\y 2 
a 4 F oy — z 4 S^? 
a 2 F> 2y — y 4 G\y 2 
a 2 FL 4 y 2 —y 2 G\y 2 
a 2 G zy —y 4 F\ A 
a 2 F 2y —x 2 D° lV2 

a 2 G 4 y 2 — z 4 G 4 y 2 
a 4 F 4 ^— z 4 F° 4 y 2 

a 2 Gzy 2 — Z 2 Gly 2 



am 5y —z mi H 

a 2 F zy —x 2 F>° 2 y 2 
a 4 F 2y —z 4 F? H 

a 4 F 3 y— z *Fly 2 

a 2 F> m —x 4 F\y 2 
a 2 Piy—y 'F\y 2 
a 4 F 3H — z 4 F>h A 
a 2 F> 2 y 2 — x 4 D\y 2 



3 

5 



1 

10 

50 

30 

20 

1 

1 

200 

50 

2 

3 

3 

5 



2 



100 

100 

15 

50 

1 

15 

20 

2 

100 

50 

20 

200 

200 

5 

30 



10 

20 

10 

3 

10 

30 

15 

3 



15 
5 
1 
5 
1 

20 

20 

200 

200 

2 



A 
1904. 679 

1906. 378 

1907. 601 

1910. 093 

1911. 888 

1912. 036 

1912. 484 

1913. 797 

1914. 999 

1915. 597 

1916. 829 

1918. 650 

1919. 292 
1919. 431 
1919. 679 

1921. 377 
1921. 695 

1923. 250 

1925. 000 

1926. 867 

1927. 623 

1930. 717 

1931. 763 

1932. 118 

1932. 892 

1933. 055 

1934. 615 

1935. 210 
1937. 089 

1937. 715 

1938. 193 

1939. 056 
1939. 521 

1939. 911 

1940. 422 

1940. 964 

1942. 628 

1943. 966 

1946. 421 

1947. 393 

1947. 638 
1949. 196 
1949. 423 
1953. 081 

1953. 468 

1954. 559 

1956. 462 

1957. 748 
1957. 931 
1962. 144 

1962. 285 
1962. 503 

1965. 293 

1966. 076 
1966. 467 



K 

52502. 3 

52455. 5 

52421. 9 
52353. 5 
52304. 3 

52300. 3 
52288. 
52252. 1 
52219. 3 
52203. 

52169. 5 
52120. 
52102. 5 
52098. 8 
52092. 

52046. 

52037. 4 

51995. 3 
51948. 1 
51897. 7 

51877. 4 
51794. 2 
51766. 2 

51756. 7 

51736. 

51731. 6 
51689. 9 
51674. 
51623. 9 
51607. 2 

51594. 4 
51571. 5 
51559. 1 
51548. 8 
51535. 2 

51520. 8 

51476. 7 
51441. 2 
51376. 3 
51350. 7 

51344. 2 
51303. 2 
51297. 2 
51201. 2 
51191. 

51162. 4 
51112. 7 
51079. 1 
51074. 3 
50964. 7 

50961. 
50955. 3 
50883. 
50862. 7 
50852. 6 



a 2 FL 5 y— y 4 G\y 2 
a 2 G zy —y 4 Fh A 
a 4 F> 2A — w 4 F 2 y 2 
a 2 F> iy —z 2 Fh A 

a *F y—x 4 F>\y 2 

a 4 F 2 y 2 — z 4 F^ A 
a 2 F iy —z 2 F>h4 
a 2 F 2y —x 2 GW 2 
a A B zy —y 2 F\y 2 
a 2 FL 4A — x 4 G%y 2 

a 4 F 2H — z 4 F>\u 2 
a 4 F iy —z T,,: 
d 2 F> 2y —wH\, 

a 2 G 4V —z 4 FF 4A 
(l 2 D VA —x k;:,,. 
a 4 F> VA —w 4 F>h A 
a 2 K 4 y— z 2 Hl H 
a 4 Di^ — x 4 P8^ 



a 4 F lH — z 4 Do^ 
a 4 F 3 ^— Z 4 F>° Z y 2 

~a 2 D 2H —y~ 4 biy 2 
a 2 Viy— y 4 D° 2K 
a 2 F zy —x 2 Gh 4 

a 4 B 3 y—X 4 P° 2 y 2 



-z 4 F§, 



a 4 F 2 y 2 — 2 

a 4 F iy —z 4 F? 2H 

a *F) 2 y—Z 4 FLly 2 



a 6 D2^- 
a *F 2 y 2 - 
a 4 F VA - 
a 4 F 4 y 2 - 
a 2 FL 5 y 2 - 

a 2 FL 4 y 2 - 
a 2 F 3Vr 
a 2 B. 4 y- 
a *F 3y - 
a 2 H 4 y 2 - 
a 4 F> 2 y 2 - 



-z 4 S^ 

-Z 4 F>%y 2 

-* *V°va 

~Z «P° 3 y 2 
~Z 4 lly 2 

-y *&za 

-X 2 Gly 2 

-y 4 Gh A 

~Z 4 F\y 2 

-z 2 Hg^? 



a 4 F 3V —z «Ph A 
~a~ 4 F 2 y 2 —V^F\y 2 



a 2 R,y 2 —z 2 G\y 2 

a 2 F>iy 2 — X 4 F)ly 2 
a 2 F S y—X 2 Fily 2 

a 2 F 2 y 2 — w 4 F° lH 



a 4 F 



IT 



-z 4 D 



■m 



a 2 R 5 y^-Z 2 I°sy 2 

a 4 F 4V —z «F° m 
a 2 F 3 y—w <F§ H 
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Table 6. The second spectrum of ruthenium (Ru n)— Continued 



Intensity 



2 

X (vacuum) 



200 
10 

5 
20 



1 
2 
5 
5 

10 



10 

5 

200 

10 
5 

100 

5 

2 

30 

20 

2 
3 
2 

10 

5 

30 

10 

5 

5 

100 

10 
5 
1 
1 

10 

5 
1 
5 
5 
10 

20 
2 

30 

200 

5 

2 

100 

5 

30 

15 

3 

200 

100 

50 

30 



A 

1966. 746 

1966. 926 

1967. 515 
1967. 610 

1969. 862 

1970. 115 
1970. 381 
1972. 061 

1972. 770 

1973. 811 



1975. 048 
1987. 023 
1990. 720 

1993. 078 

1994. 127 

1995. 048 

1996. 748 

1997. 770 

1998. 988 
X (air) 

2002. 168 

2003. 860 
2005. 278 
2008. 180 

2010. 542 

2010. 774 

2013. 189 

2013. 979 

2014. 977 
2018. 433 
2026. 838 

2030. 979 

2031. 804 

2032. 35 

2033. 77 

2034. 348 

2034. 732 
2036. 187 

2036. 506 

2037. 867 
2039. 626 

2043. 301 

2044. 800 
2047. 561 
2049. Ill 
2060. 257 

2062. 992 
2065. 110 
2065. 474 
2070. 515 
2070. 768 

2072. 151 
2074. 581 

2078. 455 

2079. 967 
2082. 916 



K 
50845. 4 
50840. 8 
50825. 5 
50823. 1 
50765. 

50758. 5 
50751. 6 
50708. 4 
50690. 1 

50663. 4 



50631. 7 
50326. 5 
50233. 1 
50173. 7 
50147. 3 

50124. 1 
50081. 4 
50055. 8 
50025. 3 

49929. 7 

49887. 6 
49852. 3 
49780. 2 

49721. 8 

49716. 

49656. 4 
49636. 6 
49612. 3 
49527. 4 
49322. 1 

49221. 5 
49201. 5 
49188. 3 
49154. 
49140. 

49130. 7 
49095. 6 
49087. 9 
49055. 1 
49012. 8 

48924. 7 
48888. 9 
48822. 7 
48786. 
48522. 1 

48457. 8 
48408. 1 
48399. 6 
48281. 8 
48275. 8 

48243. 6 
48187. 3 
48097. 3 
48062. 3 
47994. 3 



Term combination 



a 4 F 4Y —z «Ffc 
a 2 F iy —y 4 F\y 2 

a 4 F 2y —z 4 jS° 3 y 2 



a 4 F 4 



-z m 



a 2 F m - 


-y 


*P!h 


a 2 F 2y - 


-x 


'VtH* 


a 2 B 2yr 


-z 


■'mv, 


a 2 H 5 y 2 - 


-y 


ma 


a 2 T> 2 y 2 - 


-z 


2 G§m 


a 4 F 2 y 2 - 


-z 


•«M 


a 2 G 3 y 2 - 


-z 


4 H3« 


a 4 D 3K2 - 


-x 


4 G§« 


a m iH - 


-z 


2 Hh 


a 2 T>iy 2 - 


-z 


*Vht 


a 4 B 2 y- 


-y 


2 mv, 


a 4 F 3 y 2 - 


-z 


«¥°m 



a 2 E. 4 



-z 2 F§: 



a 2 FL$y 2 — Z 4 \\y 2 

a 2 F 3V —y 2F§k 
a 4 F xy —z ep§ H 

a ^sn—z & F° 2 y 2 
a 2 F 3Y —y miy 2 

a 4 D 3 y—X 4 G%y 2 

a *F 3H — z °F& 

a 2 F 2y —y 2Dfo 
a 2 H 4 y—y 4 F\y 2 
a 2 FL 5 y 2 — z 4 G\y 2 
b 4 F 2y —y 2 Ply 2 
a 4 D 2y —y 4 R° S y 2 

a 4 F> 2 y—x *Ffc? 

a 2 R 4 y 2 — Z 2 G° 3 y 

a 4 F 2y —z 6 P§^ 
a 2 F 2y —y 2 T>ly 2 

a 2 B. 5 y 2 — z 4 ~Rly 
a 4 D 2 y—x 4 F° m 

a 4 F 2 y—Z *F\y 2 

a 4 Pi H — z 4 P§m 

a 4 B 3 y 2 — X 4 F\y 2 



a 4 F 2 y—z 4 F\y 2 
a 4 D 1K — x 4 F° 2 y 2 
a 2 F 3y —y 2 F>° 2 y 2 
a 4 F iy —z *F° y 2 

a 2 K 5 y 2 — Z 4 FL%y 2 
a 4 F m ~z 4 F\y 2 
a 2 F 2V —y 4 H§^ 
a 2 F 2y —x 4 F\y 2 
a 2 F 2y —x 4 G° 3 y 2 



1 

Intensity 



5 
3 
20 
1 
1 

15 
10 

2 

500 

1 

10 

200 

100 

1 

2 

3 

10 
100 

3 
30 

2 
30 
1 
5 
3 

2 

10 

2 

2 

30 

5 
1 
1 
20 
3 

1 

20 

20 

3 

3 

100 

10 

30 

1 

3 

15 
30 
30 
10 
10 

2 

1 

20 

10 

200 

20 

5 

5 

20 

10 



2 

X (air) 



A 

2085. 037 
2085. 683 

2087. 463 

2088. 543 
2091. 668 

2091. 979 

2103. 377 

2104. 747 
2107. 322 
2110. 538 

2110. 945 
2113. 895 
2117. 190 
2121. 077 

2121. 701 

2122. 086 
2128. 836 
2131. 898 
2133. 029 
2135. 40? 

2137. 661 
2140. 120 
2140. 29? 
2143. 697 
2145. 793 

2145. 989 
2148. 103 

2151. 124 

2152. 124 

2154. 427 

2155. 028 
2155. 337 

2157. 188 

2158. 373 

2160. 766 

2161. 270 
2164. 480 
2166. 828 
2169. 076 
2169. 401 

2174. 713 
2176. 070 
2176. 476 
2179. 574 

2179. 683 

2180. 063 

2181. 254 

2181. 622 

2182. 081 
2184. 536 

2186. 692 
2189. 554 

2191. 923 

2192. 419 
2192. 889 

2194. 970 

2195. 130 
2195. 185 
2199. 165 
2201. 736 



K 

47945. 5 
47930. 7 
47889. 8 
47865. 1 
47793. 5 

47786. 4 
47527. 5 
47496. 6 
47438. 6 
47366. 3 

47357. 2 
47291. 1 
47217. 5 
47131. 
47117. 1 

47108. 5 
46959. 2 
46891. 7 
46866. 9 
46814. 9 

46765. 4 
46711. 6 
46707. 9 
46633. 7 
46588. 1 

46583. 9 

46538. 1 

46472. 7 
46451. 1 
46401. 5 

46388. 5 
46381. 9 
46342. 1 
46316. 6 
46265. 4 

46254. 6 
46186. 
46135. 9 
46088. 1 
46081. 2 

45968. 7 
45940. 
45931. 4 
45866. 2 
45863. 9 

45855. 9 
45830. 8 
45823. 1 
45813. 5 
45762. 

45716. 9 
45657. 1 
45607. 8 
45597. 5 
45587. 7 

45544. 5 
45541. 2 
45540. 
45457. 6 
45404. 5 



Term combination 



a 2 D 2 y 2 —z m° 3 y 2 
a 4 ~D 2y —z 2 F\y 2 
a 4 V m —z 4 Fly 2 
a 2 T> 2 y 2 — z 4 $ly 2 
a 4 Dom — z 2 F° y 2 

a 4 D 33 / 2 — y 4 G\y 2 
a 4 F>iy—y 4 F>° 2 y 2 
a 2 F 2 y 2 — x 4 G° 2 y 2 
a 4 F 2y —z 4 F° 2 y 2 
a 2 F 3H — y 4 R° 3 y 2 



a 2 F 3Vr 
a 4 F y 2 - 
a 4 F lV2 - 
a 4 T> 2yr 

bm iH - 

a 4 FL 5 y 2 - 

a 4 B 3 y 2 - 
a 2 F 3Vr 



-X ^2H 
-Z 4 F\y 2 
~Z 4 F\y 2 

-y 4 G§k 

-v 2 F§ H 

~W 4 F%y 2 

-y 4 D§>^ 

-y 2 G\y 2 



a 4 K 3 y— W 4 D° 2 y 2 



a 2 F 3H - 
a 4 F 4 y 2 - 
a 2 F 2yr 
a 4 D 3M - 
a 4 B 2 y 2 - 

a 4 B 2 y 2 - 

a 4 ? 2 y 2 - 
a 4 G 3 y 2 - 
b 4 F>zy 2 - 
a 4 B QV2 - 
a 2 H 4 ^- 

a 2 F 2yr 
a 6 S 2 y 2 - 
a 2 F 2V2 - 
a 4 Pi M - 

b 4 F 4M - 

a 4 F>oy 2 - 
a 4 Fiy 2 - 
a 4 B 2yr 
a 2 F 2yr 



-X 4 G° 2 y 2 

-z 6D§ M 

-y 2 Gh A 

~Z 2 F° 3 y 2 

-x 4 D° iy2 
-z 2 Fh A 

~Z 4 Fly 2 

-w m V2 

-V 2 Fly 2 
-X 4 F>oy 2 
-z 4 FLly 2 

-y *G? 2 y 2 
-W 4 F\y 2 

-y 4 v° 1V2 

~Z 4 F° 2 y 2 
-X 2 Gly 2 

-y 4 Di M 

~Z 4 T>ly 2 
-X 4 B° 2 y 2 

-y *G° 3 y 2 



a 4 F 2 y—Z 4 F\y 2 
a 2 F S y—X 4 Dly 2 

~a 4 V 3 y 2 —Z~ 2 iny 2 

a 6 S 2 k— w 4 Fh/ 2 

a 4 F>iy—X 4 F>\y 2 

a 2 F sy —z mix 
a 4 D 2y —y 4 Bly 2 
a sD 2 y—z 4 Fly 2 
a 4 F S y—z *D° 2 y 2 



a 4 F y 2 —z 4 B° G y 2 

b 4 F 4 y—W 4 F° S y 2 
a 4 Fiy—Z 4 D° 2 y 2 

a *D 3 y 2 —Z 4 F° 2 y 2 
a 2 F 2 y—Z 2 F° 2 y 2 

a 4 F>oy— x 4 T>\y 2 
a 4 B 1V2 —x 4 D° 2 y 2 
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T \ble 6. The second spectrum of ruthenium (Ru n) — Continued 



1 

Intensity 



10 
20 
20 
100 
30 

10 
1 
10 
10 
20 

5 

5 

5 
5 
3 

3 

500 

15 

10 

3 

10 

3 
50 

5 

1 

3 

1 
30 

80 

2 

1 
2 

7 

1 

100 

100 
20 
50 

80 

60 

15 

100 
10 

300 
400 

307/ 

2 

n 

150 
100 



2 

X (air) 



A 

2203. 837 

2204. 055 

2205. 108 
2207. 328 
2209. 067 

2209. 218 

2210. 997 

2211. 325 

2212. 845 

2213. 161 

2214. 392 

2216. 945 

2217. 371 
2217. 766 

2217. 880 

2218. 312 
2218. 552 
2218. 887 
2220. 194 
2220. 483 

2222. 774 
2224. 173 

2229. 284 

2230. 449 

2231. 004 

2231. 144 

2232. 770 
2237. 73 
2243. 27 

2246. 21 

2247. 87 

2248. 79 
2252. 20 
2252. 96 
2254. 45 

2256. 07 
2256. 25 

2256. 67 

2257. 12 

2260. 03 

2261. 56 

2261. 78 

2262. 11 

2263. 51 
2268. 14 

2272. 76 

2273. 19 
2273. 66 

2275. 00 

2276. 14 



K 

45361. 3 
45356. 8 
45335. 2 
45289. 5 
45253. 9 

45250. 8 
45214. 4 
45207. 7 
45176. 6 
45170. 2 

45145. 

45093. 1 

45084. 4 
45076. 4 
45074. 1 

45065. 3 
45060. 4 
45053. 6 
45027. 1 
45021. 2 

44974. 8 
44946. 6 
44843. 5 
44820. 
44808. 9 

44806. 1 
44773. 5 
44674. 3 
44564. 
44505. 6 

44472. 8 
44454. 6 
44387. 3 
44372. 3 
44343. 

44311. 1 
44307. 6 
44299. 6 

44290. 5 

44233. 5 

44203. 6 
44199. 1 
44192. 8 
44165. 5 
44075. 4 

43985. 8 
43977. 4 
43968. 4 
13942. 5 

43920. 5 



Term combination 



a 6 Di^ — z 4 F\y 2 
a 2 F Z y—y 'G\y 2 
b 4 F zy — W 4 T>hy 2 
a 4 F m —z 4 F)\y 2 

b 4 F 1Ml — W 4 D°oy 2 

a 4 H 6 h — y 2 H§ H 
a 4 F 2y —z 6Dfo 
a 4 F iy —z *F\y 2 

b 4 F 2 y—W 4 F>\y 2 



b 4 F 2 iy 2 —W 4 F>° 2 y 2 

a 2 F 2y —x 4 F>ly 2 
a 4 H 5H — y mi V2 
a 4 K 4 y—y 2 Hg H 

b 2 F S y—V 2 F? 2 y 2 

a & D 4V —z 4 F§ H 



a 4 P> 



-z 4 D§, 



a 4 G hy - 
b 4 F m - 



-X 2 G° 4 y 2 
-V) 4 F? 2 y 2 



b 2 B 2 y—V 2 Fly 2 
a 'Fsy—Z *F)° 4 y 2 

a *D 2y —z 4 F\y 2 
b 4 F 1K — W 4 D\y 2 



b 2 D 2 y 2 — 3§^ 
a 4 F 2y —z 6 P^ 
b 2 F 2y —v *Ffa 



a 4 D 3 ,/ 2 - 

a 2 F 2y - 



~Z 4 G\y 2 

-z 2 F° m 



a 6 D 2 h— z 4 F° VA 
a *P 1V — z °P§ H 

a 4 F m —z 6 P?^ 
a 4 P 11/2 -2 4 P8i* 
b 4 F sy —x »Ffe 
b 4 F iy —2\y 2 

b m, y —w m V2 

a *D 2 y—y 4 F§ K 

b 4 F 2 y~X 4 P^ 2 

a 4 G h y 2 — w 4 Fl^ 
b *P 1H — w*T>l H 

a 6 D 4 y 2 — z A F>ly 2 
a 6 D 3Hi — z 4 Fh/ 2 



b 4 F, 



-y mi 



a «D 2 y 2 — z 4 F° 2 y 2 
a *D 1H — z 4 Ffw; 



Intensity 



100 
10 
10 

300 

30 



4 
2 
2h 

Ih 
2 

1// 

3 
15 
10 
15 

10 
10 
5 
50 
15 

10 
30 

150 

15 
30 

40 
90 

1 

1 
100 

200 
200 

10// 

ID// 

3 

40 
70 
10 
50 
40// 

60// 
10// 
3 
150 
50 

50 

2 
10 



X (vacuum) 



A 
2276. 43 
2278. 84 
2281. 15 
2281. 72 

2283. 02 

2283. 41 

2283. 71 

2284. 31 

2285. 10 

2286. 20 

2286. 39 

2287. 21 

2287. 5 1 
22SS. 32 

2288. 80 

2289. 80 

2289. 98 

2290. 52 

2291. 82 

2294. 10 

2295. 09 

2295. 71 

2296. 18 

2296. 64 

2297. 97 

2298. 45 
2298. 63 
2301. 46 
2301. 64 
2304. 63 

2304. 82 

2305. 61 

23(H). 68 

2306. 88 

2307. 76 

2308. 63 

2309. 14 
2309. 38 
2309. 52 

2311. 21 

2312. 01 

2312. 74 

2313. 18 

2313. 37 

2314. 02 

2314. 78 

2315. 04 
2315. 27 



K 

43914. 9 
43868. 4 
43824. 
43813. 1 

43788. 1 



43780. 6 
43774. 9 
43763. 4 
43748. 3 
43727. 2 

43723. 6 
43707. 7 
43702. 2 
43686. 7 
43677. 5 

13658. 5 
43654. 9 
4364 1. 8 
43620. 2 

43576. 6 

43557. 9 
43546. 1 

43537. 2 

43528. 5 
43503. 3 

43494. 1 
43490. 8 
43437. 3 
43433. 9 
13377. 6 

43374. 

43359. 1 

43339. 
43335. 3 
43318. 7 

43302. 4 
43292. 9 
43288. 2 
43285. 9 
43254. 1 

43239. 1 
43225. 5 
43217. 2 
43213. 7 
43201. 6 

43187. 2 
43182. 5 
43178. 2 



Term combination 



a 6 D 3 ^— z 4 D° 2 y 2 
b 4 F 2y —y 2 D° lV2 
b 2 D VA —w 2 Dhy 2 
a 6 D 4 y—z 4 F° 4 y 
b 2 D 2 w 2 — W 2 F)\y 2 

b 2 G 4V —v *Fly 2 

b 2 F 3 y—W 2 D° 2 y 2 



b 4 F 2y —x 4 F\y 2 

a 2 F v/ —z 2 F° m 
a 2 F iy —z *P\h 
b 2 H 4 y—w 2 FL 4 ix 2 
a 2 F 2y —z 2 D° 2 y 2 
a 6 D iy —z 4 F>° y 2 

b 4 V 4 y—y Wly 2 
a 2 F 2 y 2 — z 2 G° m 
b *D 3 >r- w 2 F§h 

a«D m — z 4 F° VA 



b 2 l\y—y 2 F\y 2 

a 4 R,y 2 —y 4 Rly 2 
a 4 YL 4 y—y 4 H?^ 
a 4 D sy —z 4 FL° 4 y 
a 4 H 4 fcj— y 4 Hly 2 
a 4 E. 5y —y 4 H\y 2 

a 4 FL 4y —y *H& 
a 6 Di^ — z 4 F 2 y 2 

a 4 K 4 y 2 — x 4 Glu z 
a *F> m —z 4 D°oy 2 

a & D 2y —z 4 F% Vi 
a 6 D 1? / 2 — z 4 F>\y 
a 4 FL&y 2 — y 4 Bhy 2 



b 2 F 2 y— W 2 B\y 2 

b 2 FL h y—y *Il H 

a 4 F 2y —z 6 P§^ 

b 2 G 3 y—V 2 Fly 2 
a 4 FL 4V — X 4 F° Z y 2 



b m iH -y 2 HyJ 
~a 4 B 1H —y~ 4 F° 2 y 2 ? 

a «D 2 y—Z 4 D° 2 y 2 

a 4 K 5 y—y 4 FL° m 



a 4 H 3M - 
a 4 H 3H - 



-y 4 H§h 
-x~ 4 ~F : 2 y 2 
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Table 6. 


The second spectrum of ruthenium (Ru n) — Continued 






1 

Intensity 


2 

X (air) 


3 


4 

Term combina- 
tion 


5 
Type 


6 
A<7 


7 

g 


8 
9 


9 
Strong p 


10 

Strong n 


50 

20H 

5 

5 
50 

50h 
80 

20 

2 
60 

3 
3 

40 

6 

10 

5 

40 

40 

150 

30 

40H 
50H 

5 

20 

150 

200 

8 

300 

60 

25 

200H 


100 

20 

20 

15 

60 

5 

30 

100 

10 
300 

30 

20 
100H 

12 

150 

3 

bh 
200 

10 
15 

3 

3 

4 


A 

2315. 90 

2316. 52 

2316. 88 

2317. 07 

2318. 46 

2319. 28 

2321. 66 

2322. 57 
2322. 74 

2322. 83 

2323. 50 
2323. 66 
2323. 76 
2325. 41 

2325. 51 

2326. 21 
2328. 16 

2328. 33 

2329. 02 

2330. 14 

2331. 70 

2332. 31 

2332. 90 

2333. 30 
2333. 57 

2333. 89 

2334. 27 

2334. 96 

2335. 88 

2336. 38 

2336. 83 

2337. 09 

2337. 84 

2338. 74 

2339. 10 

2339. 92 
2339. 95 

2339. 98 

2340. 51 

2341. 06 

2342. 37 

2342. 85 

2343. 43 

2344. 46 

2344. 84 

2345. 48 

2346. 38 
2348. 74 
2350. 08 
2350. 53 

2350. 59 

2351. 07 
2351. 63 

2351. 79 

2352. 25 


K 

43166. 5 

43154. 9 
43148. 2 
43144. 7 
43118. 8 

43103. 6 

43059. 5 

43042. 5 
43039. 4 
43037. 7 

43025. 4 
43022. 3 
43020. 5 
42990. 
42988. 1 

42974. 8 
42939. 2 
42936. 
42923. 4 

42902. 7 

42874. 
42862. 8 
42851. 9 
42844. 6 
42839. 7 

42833. 8 
42826. 8 
42814. 2 
42797. 2 
42788. 2 

42779. 9 
42775. 1 
42761. 4 
42745. 
42738. 4 

42723. 5 
42722. 9 
42722. 3 
42712. 7 

42702. 6 

42679. 4 
42670. 
42659. 4 
42640. 7 
42633. 8 

42622. 1 
42605. 8 
42563. 
42538. 8 
42530. 6 

42529. 5 
42520. 8 
42510. 7 
42507. 8 
42499. 5 


ja 6 D 3H — z 4 D§ M 

\b •m.y—y niy 


~5~~ 

~6~~ 

5 

4 
~4~" 

~4~~ 

4 
~4~" 

~7*~~ 


"6.~27~~ 

0. 722 
~~.~229~ 

"."494" 

. 36 
""."254" 


a lii) 

(157)" 

1. 660 
"l." 575" 

(1." 843) 
1. 68 


"l."l7~" 

"l.~30~" 

2. 382 
~1.~346~ 

~1.~349~ 

1. 32 
"l.~830~ 


"o~" 

~6.~67"" 
1. 08 

0. 361 
"."ill" 

"".~247" 

. 18 
"~.~126~ 

"6~" 


~L29~~ 

~1.~43 ~ 
2.75 

0. 577 
"6.543"" 

----- 

0.78 
~6.~942~~ 

"l."032~~ 


a*D 3 y—z 4 H§^ 
a 4 R 3 y—y 4 Hl^ 
a 4 G 4 v 2 — w my 

h my—y my 
(a 6 D 0K — z 4 D!m 

\a m v — z my 

a 4 G±y—w my 

bm- y—wmiy 

a my—y 4 FIm 

b 2 Di H — w 2 D° 2 y 
a 4 G 2 y — W *T>iy 


b 2 ~D 2 H—W o 2 D°2H 

& 2 &2>y 3 %y 

b m iV2 —w miy 

b my—™ 2 F§m 
a 4 H 3>f — x my 

ja m v —z my \ 

\a *G m —x m%y J 
a 4 Pim— -s m y 






a *G 3 y — W A ~D° 2 y 
a *Viy—z my 

a 6 T> 2 y — z 6 P? M 
b my—w'Bly 
a «D Z y—z my 
a 4 H 5 h — £ ^Gly 
a 4 H 4 ^ — x A G%y 


b m y —x my 

a my—z 4 D^ 
b m iV —w 2 G\y 
a 2 F iy —z my 

b 2 FL*>y — w 2 Gly 




a 4 H 3 ^ — y 2 G\y 

(a m v —z my\ 

\a 4 G 3M — wm Z y\ 


a*T) B y—z my 

b 2 Hiy — W 2 G%y 

h m y —y 2 Dfo 


b my—y 2 D^ 
a 4 P 2 *— * 6 Fsm 




a 4G 3K— w 4 FI^ 


b 2 F 2 y—w 2 &° 2 y 


b my—y 2 F° 2 y 

b m v —y m V2 
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Tablj c. 


The second spectrum of ruthenium (Ru n) — Continued 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Intensity 


X (air) 


a 


Term combina- 
tion 


Type 


Afif 


9 


9 


Strong i> 


Strong n 




A 


K 
















3 
40 


2352. 63 
2354. 24 


42492. 7 
42463. 6 


(b *F 2 y—x WhA 
\a 4 G 2 y 2 — 2ly 2 J 
(a 2 F m —z ^oyA 
\b 2 D 2 y—y 2 F° 1V J 




















25 
20 


2354. 43 

2355. 63 
2355. 97 


42460. 1 
42438. 4 
42432. 4 


a 2 F 3 y—y m% 
a 4 H 3M ; — x *G%y z 
h *F 2y —y 2 T>° 2 y 2 




















6H 
600 
400 
150 
40// 


2356. 47 

2357. 92 

2358. 79 

2359. 10 

2360. 61 


42423. 4 
42397. 4 
42381. 7 
42376. 
42349. 


a 2 B y 2 — w 4 Pok 
a 6 D 4 y—z 6 P§ H 
a *T> m —z 6 Pi^ 
a 4 H6^ — x A G%y 2 

b 2 F 3 y—W 'Hfo 


~6~~ 


~0.~517~ 


- i." §44" 


~2.~361~ 


~6.~770~ 


"2.~l62"" 


5// 
6 

5// 
5// 
50 


2361. 91 
2363. 02 
236)1 32 
2363. 92 
2364 23 


42325. 7 
42305. 8 
42300. 4 
42289. 7 
42284. 2 



















a 4 H 3 ^— y 4 DS H 




b 4 Fik— y 2 F>°m 


150 

15 

5 

20 


2366. 01 

2367. 22 

2367. 88 

2368. 37 

2369. 65 


42252. 3 

42230. 7 
42219. 
42210. 2 
42187. 4 




~5~~ 


_ 6."i6r 


"d" 642" 


"6.480" 


"o.~686" 


~0.~884~~ 


a 4 G 2 y 2 — w 4 F° VA 
a 4 H 5 ^ — x A G%y 
a 4 H 4 ^ — x 4 Gs^ 


10 

80 

100 
2// 

20 


2369. 83 

2371. 84 

2371. 91 
2373. 05 

2373. 96 


42184. 2 

42148. 5 

42147. 2 
42127. 

42110. 8 


a 4 G 5H — y m° 5H 
(a *G 4V —x mx \ 
\b 2 B 2 y—w 2F§h?/ 

a 4 H 4K — y 2 G$y 2 


5 
5 





(1. 167) 
(1.14) 


1. 14 

1. 06 


w 



1. 24 
1. 41 


(am 4H —x 4 D§4 
\b *F 4V —y *H&J 


7 

400 

30 

5 

Ah 


2374. 67 

2375. 63 

2376. 23 
2376. 35 
2378. 84 


42098. 3 
42081. 3 
42070. 6 
42068. 5 
42024. 5 


b *T> 2 y—x 2 D° 2H 
a «D oy —z «Pt H 

C 2 G 4 y 2 Z%y 2 

b *F 4V —y 4 H^ 
a 2 F m —z 4 Df H 


~4~~ 


~6.~920~ 


~3.~271~ 


~2.~35l" 


"6.~46(T 


~1.~890" 


2 
100 
100 

1 
400 


2379. 07 
2379. 60 

2379. 84 

2380. 39 

2381. 99 


42020. 4 
42011. 
42006. 8 
41997. 1 
41968. 9 




~6~" 
~6~" 


"3.~21~~ 

"a 189" 


~2.~61~~ 

~1. _ 646~ 


-6.~66"~ 
~1.~835~ 


"l."60"" 

~6.~475~ 


~i.~66~~ 

~1.~741~" 


a 4 H5>s — z 2 H|v£ 
a 4 Poh— z 6 F§ H 


a*I) 2 y— z «P§ H 


10 

90 

5 

1 

2 


2382. 74 

2383. 42 

2383. 96 

2384. 95 

2385. 29 


41955. 7 
41943. 8 
41934. 2 
41916. 8 
41910. 8 


a A G 2 y—X 2 F° Z y 2 

a 4 F oy —z *F\y 2 


"4"" 


"l.~55"~ 


"2."6l"~ 


Toe - " 


"'"."77"" 


"6." 36" 




a "G 4V —y 2 F\y 


10ft 

20H 

10 

40 

3h 

2h 

2 

15 
20 
20 


2386. 19 
2386. 71 
2388. 04 
2388. 23 
2388. 53 

2388. 67 

2389. 47 

2390. 09 

2390. 32 

2391. 10 


41895. 
41885. 9 
41862. 5 
41859. 3 
41854. 

41851. 5 
41837. 5 
41826. 7 
41822. 6 
41809. 1 
























o 4 F 2y —y *D° 2 y 2 
b *F 4V —x 4 F§ H 




a 2 ? lv —z 4 F^ 
a 4 G 4 ^ — y 2 H° 4 y 2 

C 2 G S y—V 2 Fl H 

a *G zy —x 2 Fly 2 


30 

60 

3 

200 

600 


2391. 44 

2391. 77 

2392. 59 

2393. 84 
2396. 71 


41803. 
41797. 4 
41784. 7 
41761. 1 
41711. 2 




~6~~ 
5 


~6.~202~ 


(6.~753) 
(1.54) 


~6.~955~ 

1. 47 


"6. - 707~ 



1. 78 


a 4 H 3H — y 2 Gly 2 
b 4 D 3M — x 2 D? 2 y 
a*FL 3 y 2 —x 4 D§^ 
a & F> 4 y—z *Fly 2 
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Table 6. 


The second spectrum of ruthenium (Ru n)— Continued 






1 

Intensity 


2 

X (air) 


3 


4 

Term combina- 
tion 


5 
Type 


6 
A<7 


7 
9 


8 
9 


9 
Strong p 


10 

Strong n 


80 

40 

100 

5 

5 

3H 
20 

3 

40 

800 

3 

10 

10 
2h 
20 

4 

20 

300 

50 

2 

25 
150 
100 

40 

20H 

20 
150 
120 
100 

2 

120 

60 

15 

10 

3 

5H 

3 
40 

bH 
70 

3H 

50 
40 
60 
10 

10 
60 
3h 

50 

2h 

2 
40 
40 
30 

2 


A 

2396. 97 

2397. 49 
2397. 69 

2399. 52 

2400. 10 

2400. 44 

2401. 02 
2401. 26 

2401. 85 

2402. 72 

2404. 66 

2404. 79 

2405. 28 

2405. 65 

2406. 06 

2406. 65 

2407. 31 

2407. 92 

2408. 44 

2409. 34 

2409. 68 

2410. 15 

2411. 51 
2413. 40 
2413. 80 

2413. 92 

2414. 82 

2415. 20 

2415. 72 

2416. 06 

2416. 96 
2418. 96 
2420. 10 

2420. 24 

2421. 28 

2422. 08 
2422. 68 

2422. 84 

2423. 62 

2424. 56 

2425. 46 

2426. 59 

2426. 99 

2427. 75 

2428. 86 

2429. 01 

2430. 40 
2430. 72 

2430. 94 

2431. 21 

2431. 82 

2432. 16 

2433. 58 

2433. 86 

2434. 03 


K 

41706. 6 

41697. 6 
41694. 1 
41662. 3 

41652. 2 

41646. 4 
41636. 4 
41632. 1 
41621. 9 
41606. 9 

41573. 2 
41571. 

41562. 6 
41556. 2 
41549. 1 

41538. 8 
41527. 5 
41517. 1 
41508. 
41492. 5 

41486. 7 
41478. 6 
41455. 2 
41422. 8 
41415. 9 

41413. 8 
41398. 4 
41391. 9 
41383. 
41377. 1 

41361. 7 
41327. 6 
41308. 
41305. 6 
41288. 

41274. 3 
41264. 
41261. 3 
41248. 1 
41232. 

41216. 8 
41197. 6 
41190. 8 
41177. 9 
41159. 

41156. 6 
41133. 
41127. 6 

41123. 9 

41119. 3 

41109. 
41103. 2 
41079. 2 
41074. 4 
41071. 7 


b 'F zy —x 'Fly 
a 6 T> 4 y—z % F\y 2 


6 us 
~4~~ 

~7~" 
6 

~5~~ 

~7~~ 
Qus 

6 

7 

~5~~ 
6 
6 

~7~~ 
~6~~ 

4* 


(0." 16)" 

(oToi)" 
(a 67)" 

(0. 04) 

"6." 408" 
~".~26"~ 

~720~" 


(154)" 

(1." 843) 
0. 94 

(6." 753)" 

(L 576) 

1. 17 
( 1. 053) 

(1. 093) 

"0.~896~ 
~~.~76~~ 

(6." 942) 
"6." 415~ 


"1.44" 

~L88~" 

0. 98 

~~."68~" 

~L592" 

1. 21 
1. 05 

"l.~06~" 

~1."298~ 
~1.6_T" 

~6.~96~" 
""."62~~ 


~6"~ 
0. 12 

". I7w 

. 16- 



~o~~ 

~0.~204" 
. 59 
. 920 

_ 0."40"~ 


"a 97+" 
"1.82"" 

0. 96 
792- 

" 17584"" 

1. 36 

1. 19 
1. 04 

~L"66+~ 

T562"" 
? 

0.89 

""."966"" 
_____ 

"6." 76+ 


{a 2 F yA —z 'Gly\ 


b *F iy —y 2 Gly 
b 'B Q y—x 2 D^? 


a Q Dty—z *Fly 2 

(a'G 2 y—x'Fly\ 

\b 'B 2 y—x 2 F>l y J 

a A G m —y 2 Fly 2 

a 2 F zy —z 'G\y 


a 'Hay — z 2 R° 5 y 


a'FL AV —y 'Gly 
a 6 Di^ — z & F° 2 y 
b *F 2 y—x 'Fly 
a'Fi b y—y 'Gly 

a 4 G 3 j_ — V 2H 4K 
a*n zy —y 'G° 2 y 
b 'F zy —x 'Fly 

bm 5 y—X 2 G\y 


b *F 2 y—X 'Gly 
a*F) Z y 2 —z & F°zy 

am, y —z miy 

a 4 H 4 ^ — z 2 FLly 

b 'Foy—X 'Fly 
b 'F A y 2 X 'Gly 

b m 5 y—x miy 

b 2 F Z y—W 2 G\y 

a "G 2 y—y 2 F° 2 y 




b m iV —x miy 

b 'T> Z y—W 'F>ly 


b 4 Fzy 2 —y 2 G\y 


b 2 Foy—y 2 Fly 


a 'FL Z y—y 'G° 3 y 
a 'G,y—y 2 F° 2 y 


C 2 G,y—V 2 F° 2 y 


[b m iV —X 2 Gly 

\b 'F iy —x 'Fly 
a Q S 2 y— w 2 F° Z y 

a 2 F iy —z 'F>° 2 y 
a 'Giy — y 2 B.° 5 y 
b 2 F m —x 2 F>? 2 y 
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Table 6. 


The second spectrum of ruthenium ( Ku n) — Continued 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Intensity 


X (air) 


a 


Term combina- 
tion 


Type 


^ g 


g 


g 


Strong [) 


Strong n 




A 


K 
















6 

80 

4 

200 

2 


2434. 74 

2434. 98 

2435. 33 

2435. 51 

2436. 23 


41059. 6 
41055. 7 
41049. 8 
41046. 8 
41034. 6 


o nv— if* 

a 4 H 5 ^— y 4 Gly 2 


Qus 











"\~38 _ " 


L37+" 


a*ll 4 y—y A G\y 2 

b 4 F 2y —y *G? 2H 


5 

lh 

2h 
150// 

2 


2436. 55 

2438. 94 

2439. 15 

2439. 69 

2440. 13 


41029. 3 
40989. 
40985. 5 
40976. 3 
40969. 


a«T> zy —z «F° 2 y 2 
b 4 F 2 y—y 4 D\y 2 






















a 2 F 2 y— z 4 H§^ 


80 
70 
30 

lOOHw 
40// 


2440. 80 

2441. 37 
2441. 61 
2443. 30 
2445. 55 


1 095 7. 7 
40948. 3 
40944. 1 
40915. 8 
40878. 2 


b 4 F 3 ^ — x l < r|j 


~4~~ 


"6." 42" 


"a 42"" 


~6."84 _ " 


~6.~25w~ 
. 21 


----- 

0. 21 


b *F iy —z *Pfo 
b 4 F 2H —x *G%y 2 


8 
8 
5 

10 

200// 


2446. 55 
2446. 77 
2448. 36 

2448. 91 

2449. 58 


40861. 5 
40857. 8 
40831. 4 

40822. 1 

40811. 


b 4 I),,.— w 4 D§^? 

b n\y—X 2 F>\y 2 


}::::: 

















{a 4 G 2y — x 4 P^ 

\c 2 B 2y —v 2 F^ 

z 6 D^ — e 4 D 2 y 2 


30 
40 
10 
5 
60 


2450. 88 

2451. 23 

2451. 66 

2452. 53 

2453. 82 


40789. 3 
40783. 5 
40776. 3 
40761. 9 
40740. 5 


b 4 T> y— W A F>ly 2 
b A F A y— X 4 G° 5 y 2 


6 
4 


. 43 

(0. 04) 


. 13 
1. 20 


. 56 
1. L6 


. 216 


. 34? 
.96 + 




b m 5H —x miy 2 


10 

10 

600 

500 

500 


2454. 16 

2454. 99 

2455. 53 

2456. 44 
2456. 57 


40734. 8 
10721. 
40712. 
40697. 
40694. 8 


b *V2x—y 4 Gi V2 

b 4 F Ay —y *Gly 2 
a «Dzy—z 6Fr % 
a «D 2 y—z «Pfo 
a«D m — z "!•+ 


Gus 

4 

4 


(ail)" 


~1.~58~~ 

(1. 637) 
(1.576) 


~I.~47~~ 

1. 57 
1. 43 


".39- 

W 

. 39w 


"l."53~±"~ 

1. 39 + 
0. 93 + 


20 
10 
20 
20 
20 


2457. 19 
2459. 24 

2459. 42 

2460. 18 
2460. 43 


40684. 6 
40650. 7 
40647. 6 
4063f>. 2 
40631. 1 


b 4 F A y—X *Dly 2 


5 

~4~" 


0. 24 


(1. 200) 
(Of 763) 


0. 96 

~"."82~" 


. 12 
w 


~~.~e6~~ 




b 4 F 2y —y *D? 2 y 2 
a 4 U- S y—Z *F? 2 y 2 


20 

5 

20 

25 

1 


2460. 59 

2461. 54 

2462. 17 

2462. 65 

2463. 86 


40628. 4 
40612. 8 
40602. 3 
40594. 4 
40574. 4 


a *G 5 y 2 —y 4 Klx 


~5~~ 


~0. _ 243" 


(1." 237) 


0."994 _ 


"6." 122" 


----- 


b 2 F> 2 y 2 W 2 Gly 2 

a 4 G by —y 4 R° 4 y 2 


2 
100 

25 

1 
1 


2464. 24 

2464. 76 

2465. 00 

2465. 52 

2466. 61 


40568. 1 
40559. 7 

40555. 6 

40547. 1 
40529. 2 




5~~ 

}■-■■ 


" _ 2. _ 74~ 


"6."442~ 


""."716" 


""."l4l" 


~1.~127~~ 


b *F iy —x 4 G^ 

(b 4 F iy —X 4 F^ 

\b *F zy —w*my 2 
b *Foy—Z 2S8 K 
b 4 P 1K — x 4 Ff H ? 


1 
30 

2// 
20 
40 


2467. 05 

2467. 33 

2468. 71 

2469. 25 
2469. 77 


40522. 
40517. 4 
40494. 7 
40485. 9 
40477. 4 


C 2 F> 2 y—3ly 2 


~6~" 


"7275" 


(L397) 


"l."l22" 


""."963" 







a *G 2y —y 2D?^? 
b 4 D 3H — x 2G^ 


60 
30 

3// 
20 
30 


2470. 51 

2471. 05 

2471. 76 

2472. 44 
2472. 83 


40465. 3 
40456. 4 
40444. 8 
t0433. 7 
40427. 2 


a 6 D 2 ^ — z 6 Ff^ 

b m,y—W 4 F\y 2 


5 

* 

~6 _ ~ 

7 


. 582 


1. 629 
(If 200) 


1. 047 
"I."214~ 


. 294 

w 

"~.~28~" 



2. 502 
1. 36 

~0.~98"~ 
1. 207 




b 4 D 1M — w*~T>ly 2 
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Table 6. 


The second spectrum of ruthenium (Iiu u) — Continued 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Intensity 


X (air) 


a 


Term combina- 
tion 


Type 


Ag 


9 


9 


Strong p 


Strong n 




A 


K 
















8 
10 

5h 
30 

4 


2472. 99 

2473. 57 

2473. 83 

2474. 76 
2476. 15 


40424. 7 
40415. 1 
40410. 9 
40395. 7 
40373. 1 


a 2 F w —z *F\y 2 


~5~~ 





(l.~266) 


~1.~ 30~ _ 


w 


~_.~44~~ 




b "B iy —iv *D° 2 y 2 
b 2 G±y 2 — w 2 Kly 2 


10 

50 

8 

20 

500 


2477. 17 
2477. 26 

2477. 98 

2478. 36 
2478. 93 


40356. 4 
40355. 
40343. 3 
40337. 2 
40327. 9 


b Wty—x *n V2 

b 4 Do^ — w 4 D? H 


~6~" 


~6.~334~ 


~1.~635~ 


~l.~36^ 


~6."851~ 


~L468~~ 




a *D 2 y—z *F° 2 y 2 


5 

30 

200 

15 

60 


2480. 20 

2480. 81 

2481. 11 

2481. 85 

2482. 78 


40307. 

40297. 1 
40292. 4 
40280. 4 
40265. 2 


(b *Y 2 y—Z 2 Y\y 2 

\b 4 B iy — x 4 P8 H 
a 4 H 6 ^ — z 2 l° 5 y 2 
a 4 G 5 ^— y 4 H^ 

b 'Fsy—X 4 D§^ 
b *F> 2 y 2 —w *D? 2 y 2 


5 
4 

~6~~ 


. 181 
(6." 044) 


(1.23) 
(1. 237) 

~1.~345~ 


1. 05 
1. 20 

"l.~36l" 


.09 

. 20w 

"7ll6" 


2. 16? 
1.02 + 

~1.~323~~ 


1 
3 

50 
5 

10 


2483. 20 
2483. 54 

2483. 96 

2484. 49 
2484. 67 


40258. 5 
40253. 
40246. 2 
40237. 5 
40234. 6 




~6~~ 
~6~~ 


(6." 16)' 

"1." 62"" 


~1.~23 " 

~6.~14~~ 


"l.~63~" 

"l."76 _ " 


~".~67- 
~~.~81~~ 


"l.~13±~ 

"6."95~" 




a 4 Ho3^ — z 4 I§3^ 
a 2 F, y —z 4 H^ 
b 4 Doh — x 4 Po^ 


8 

4H 
3 
30 
3 


2487. 20 
2487. 51 

2487. 90 

2488. 57 
2488. 88 


40193. 7 
40188. 7 
40182. 4 
40171. 6 
40166. 6 


b i B 2 y—y 6 P§^ 
b 'V 2V —z 2 F° 2 y 2 
am 3y — x 4 D^? 

b *F 3 y—Z miy 2 


5* 
~4~~ 


0. 268 


1. 306 
(L093) 


1. 574 
"L"6_T~ 


. 135 
. 23w 


2. 244? 
~6.~76T" 


50 

6 

50 

40 

5 


2489. 34 

2490. 54 

2491. 08 
2491. 10 
2491. 34 


40159. 2 
40139. 8 
40131. 2 
40130. 8 
40127. 


a 2 l b y 2 —W 2 H\y 2 
a*FL bV —z 2 lly 2 
a *G S y—y 2 D° 2 y 2 
a 4 H 4 ^ — z 2 \%y 2 
b *F 2y —y 2 G\y 2 


4 
~5~~ 





(0. 90) 
(6." 943) 


0. 91 
~1.~028~ 


w 
w 


.87 
~l.~24-~ 


40 

5 

300 

10 

40 


2491. 56 
2493. 59 

2493. 68 

2494. 16 
2494. 48 


40123. 4 
40090. 9 
40089. 2 
40081. 6 
40076. 4 


b A T> 2 y 2 — w *F$v 2 
b *F 2H —x 4 D§^ 
am 5 y— z 4 I§^ 
b *D iy —w 4 F^ M 
a *F>xy—z 6 F§^ 


7, 4 
"7*"" 

~5~~ 


"2." 50 _ " 


(1.344) 
~1.~83~~ 


1. 32 
— 6.~67 _ ~ 



_____ 

~1.~25 ~ 


1. 26 
"l."l24~" 
~3.~08~~ 


2h 
200 
2h 
25 
1 


2495. 35 
2495. 69 

2495. 94 

2496. 86 

2497. 36 


40062. 4 
40057. 
40053. 
40038. 2 
40030. 2 




~4~" 
- 6~~ 





(l.~266) 


"L~17~" 


w 
~6.~26- 


"l."03 + 
"6."98±" 


b *F 4y —y *Gly 2 




b *F>zy—X miyj 


200 

200 

8 

3 

50 


2498. 41 

2498. 58 

2499. 38 

2499. 56 

2500. 14 


40013. 4 
40010. 7 
39997. 8 
39994. 9 
39985. 6 


a 6 Di K2 — z ^F\y 2 
a*D 2 y 2 — z 6 F§^ 
b *F zy —y *G° 2 y 2 


? 

4 

~5~~ 


~6.~180~ 

(ofos)" 


~1.~637~ 
~1.~08~~ 


T457" 

~i.~66~~ 


""."691" 

. 41w 


"l."667" 
~l.~52-~ 


a 2 hy—y 2 \\y 2 


100 

4t0h 

5H 
10 

10 


2501. 95 

2502. 30 

2503. 22 

2504. 92 

2505. 64 


39956. 8 

39951. 3 

39936. 5 
39909. 5 

39897. 9 


b *F iV —z miy 2 
(b *F> 2 y— w A F° 2 y 2 
\b *D Z y—w 4 D^ 

b 2 G 4y —y 2 \\y 2 
(a 2 G,y 2 —Z *Fly 2 
\b *F> iy —2ly 2 


4 


(0. 06) 


1. 20 


1. 14 


. 25w 


0. 87 + 


15 

25 

25 

300 

4 


2505. 89 

2506. 25 

2506. 42 

2507. 00 
2507. 50 


39894. 
39888. 2 
39885. 5 
39876. 3 
39868. 4 


am 4 y—Z 2 F%y 2 

a 4 Gs^ — x 4 Gli^ 
b *~Dsy 2 —W 4 FI^ 
a sF> iy —z «F° 2 y 2 


~4~~ 


~6.~536~ 


~1.~869~ 


T333" 


""."267 


"6." 592" 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Intensity 


X (air) 


a 


Term combina- 
tion 


Type 


A<7 


9 


9 


Strong p 


Strong n 




A 


K 
















100 
3 

6// 
1 
oH 


2508. 67 

2509. 42 
2511. 22 

2511. 59 

2512. 52 


39849. 8 
39837. 8 
39809. 3 
39803. 4 

39788. 7 


a 2 hy 2 — y 2 \\y 2 
c 2 G Z y 2 — w 2 D^ 
b 4 D 3H —w 4 F§^ 


7 


(0. 00) 


1. 08 


1. 08 





1. 08 




150 
1 

Zh 
8 
10 


2513. 32 

2513. 61 

2514. 16 

2515. 63 

2516. 71 


39776. 
39771. 5 
39762. 8 
39739. 5 

39722. 4 


a & D y 2 — Z 6 Foy 2 
b W Z y—X 2 G§ H 

b 2 D 2y —x 2 D° m 
b 4 F 2 y—x 4 D^ 
a 2 !<>y 2 — w 2 Hs^ 


6 
Qus 


3. 87 


3. 28 


-0. 59 


1. 935 


1. 347 


200 

100 

75 

10 

40 


2517. 32 

2518. 41 

2519. 20 

2520. 57 
2520. 82 


39712. 8 
39695. 6 
39683. 2 
39661. 6 
39657. 6 


a & D y 2 —z 6 F^ 

b A P y 2 \\y 2 

a 4 H 4 ^ — z 2 G\y 2 


4 
6 
4 

Qus 


2. 21 

(0. 05) 
0.327 


3. 26 
0.90 
1. 634 

~1.~14~~ 


1. 05 

0. 95 

1. 307 

Too" 


1. 11 
0. 29 
. 164 

""."26"" 


-0. 06? 
. 93 
. 817 

"l."07" 


3 

25 

1 

8 
1 


2522. 26 
2522. 59 

2522. 74 

2523. 16 
2523. 72 


39634. 9 
39629. 9 
39627. 5 
39620. 9 
39612. 1 


b 4 D iy — W 4 F\y 2 


"6" 


(6." 05)" 


(1.266) 


T15" 


"6" 

~6.~23" 


TlOl" 
"?■" 




b ^\y—y 4 G\y 2 


20 
100 
200// 

25 

20 


2524. 39 

2524. 85 

2525. 42 

2526. 88 

2527. 07 


39601. 7 
39594. 4 
39585. 5 
39562. 5 
39559. 6 


b 4 F W — x 4 Dg H 
a 4 H 6 ^ — z 2 I§h 


7 
6 

~5~~ 


(a 08)" 

~6.~368~ 


(0. 415) 
1. 20 

~6."l3l" 


0. 40 

1. 12 

~6.~499~ 




0. 51 

".~184~ 


0. 42 

1. 16± 

~6.~683~~ 


b *D y 2 —w 4 F? H 
a 2 I 5 ^ — y 2 Hy 2 


3 

200 

100 

20 

10 


2527. 30 

2527. 86 

2528. 05 

2529. 61 

2530. 04 


39556. 
39547. 2 
39544. 3 
39520. 
39513. 2 


a 4 G 4K — y 4 H§^ 
a *G 4y — y 4 H§^ 
c 2 G 4V —iv 2 F° 3 y 2 

a^UQy—Z 4 \\y 2 

a 4 G 4V —y *FL° 4 y 2 


~4~~ 
7 
5 


(a 06)" 

"6." 184? 


_ L17 _ " 
(l.~23)" 


Til" 

T65" 


~6.~29w" 

0. 09 


"."84+ " 
1. 04 


70 

2 

10 

6 

100 


2530. 41 

2531. 68 
2533. 03 
2533. 39 
2533. 97 


39507. 4 
39487. 6 
39466. 6 
39461. 
39451. 9 


b 4 F 2 y—y 4 G§ H 


5 

~4~~ 
5 


(0. 08) 

"6." 56" 

. 268 


0. 92 

(I." 188) 
0. 426 


1.00 

~1.~748~ 

0. 694 


. 19w 

"6.~28" 
. 134 


1. 20- 

- y - 

1. 096 




b 2 F iy —x 4 F° 0H 
b 4 F iy —y 4 G^ 


80 

50 

100 

5 

3 


2534. 92 

2535. 23 

2535. 60 

2536. 30 
2536. 68 


39437. 1 
39432. 4 
39426. 6 
39415. 7 
39409. 8 


a 4 H 5 y 2 Z 2 \\y 2 

a 2 I 5 y 2 W 2 H%y 2 

o 4 F 2y —y *D§h 

b 2 G 4 y 2 W 2 Gly 2 


? 
"4-" 


"6.~226~ 


~1.~565~ 


~1.~339~ 


6.111 


~6.~774" 


lOHw 


2537. 34 


39399. 5 
















100 

100 
1 
1 


2539. 72 

2540. 30 

2540. 84 

2541. SO 


39362. 6 

39353. 6 
39345. 2 
39330. 4 


(a 4 Fi 5 y 2 —Z 4 \\y 2 

[a 4 G 2y —y 4 H§ H 
a 4 K 4y —z 4 \\y 2 


}-- 

















b 2 G 4 y 2 — w 2 G° 4 y 2 


25 

20 

100 

100 

300 


2542. 04 
2542. 23 

2542. 146 

2543. 216 
2543. 272 


39326. 7 
39323. 7 
39309. 6 
39308. 5 
39307. 6 


a 4 G 2 y 2 — x 4 F\y 2 

b m 4V —y m V2 

a 4 G 5V — x 4 G%y 2 
a 4 H 3 ^ — z 2 G\y 2 
a 4 H 6 M— z 4 I° 7 y 2 


7 
4 

"4"" 


(0. 00) 
0. 172 

(6."03)" 


0. 648 
. 958 

~1.~235~ 


0. 648 

1. 130 

"l."205~ 




0. 086 
~~20w 


. 648 
? 

T62+" 


100 
2 
1 

SKw 
2// 


2543. 47 

2544. 18 

2545. 29 

2545. 81 

2546. 40 


39304. 6 
39293. 6 
39276. 5 
39268. 4 
39259. 3 


a 4 G 4V — x 4 F° Z y 2 

b 2 F 2 y—X 2 D° lV2 






















a 4 G 2y —x 4 G§^ 
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Table 6. 


The second spectrum of ruthenium (Ru n) — Continued 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Intensity 


X (air) 


a 


Term combina- 
tion 


Type 


• A g 


9 





Strong p 


Strong n 




A 


K 
















20 
8 
2 
3 

50 


2547. 66 

2547. 95 

2548. 31 

2548. 78 

2549. 121 


39239. 9 
39235. 5 
39229. 9 
39222. 7 
39217. 4 


b 2 U iy —y 2 Kly 2 
b 2 F iy —W 4 F^ 
b ±D 2 y—X 2F§* 


7 
4 


"6." 184" 


0. 95 

1. 168 


0. 96 

. 984 




0. 092 


0. 955 
0. 709 


a ^y—y *F° 4 y 2 


100 

80 

5 

150 

8 


2549. 171 
2549. 79 
2551. 56 
2551. 98 
2553. 49 


39216. 7 
39207. 1 
39179. 8 
39173. 5 
39150. 4 


b *F d y—y ^%y 2 
a *Gi V —x 4 F^ 
b 2 F iV —w 4 Ft H 
a 4 G^y 2 —y *Kly 2 

b Wzy—Z 2 F° 2 y 2 


5us 
7,5 
5 
5us 


~~.~22~~ 


(if 021) 

1. 06 
(1. 021) 


"If66"~ 

1. 28 
1. 00 


w 

0. 11 

w 


"If 66" 

2. 05? 
0. 96 


lh 

lh 

5 
30 
30 


2554. 29 

2554. 82 

2555. 70 

2555. 93 

2556. 08 


39138. 1 
39130. 
39116. 6 
39113. 
39110. 7 




~7~" 
5 


(6.66)" 

0. 40 


"Ifoo"" 

0. 65 


"I." 66"" 

1. 054 


~o~"" 

0. 20 


"If 66"" 
2. 05 


b *F Q y— X *Fly 2 

a 2 I bH — w 2 Gly 2 
a 4G 3^— x 4 G° 3 y 2 
a A G 2 y—x 4 F§^ 


15 
15 

3 
15 

3 


2556. 72 

2557. 15 

2558. 02 

2559. 56 
2559. 96 


39100. 9 
39094. 2 
39081. 
39057. 6 
39051. 4 


b *F 2y —z 2 ¥ly 2 
a m 4y —z 2 G^ 
a 4 G 4 h— V 2 Gly 2 


4 

7us 
6 
7 
6 


. 38 
(0." 107) 
~6fl6~~ 


1. 584 

Tie" 

~lfl8~~ 


1. 204 
1.05 " 

if §4" 


. 191 
w 
0. 48- 

0. 24 


0. 254 

1. 13 

1. 11 ± 

0. 874 

1. 26 


b 2 Fry-2ly 2 


1 
1 
2 

1 

1 


2561. 22 

2561. 45 

2562. 94 

2563. 28 
2563. 61 


39032. 2 
39028. 7 
39026. 
39000. 8 
38995. 8 




"6*"~ 


"~."42~" 


2.07"" 


"2." 49"" 


"".~64"" 


~2.~28" 


a *F 2y —z 6D§k 
b 2 F iy —y «Pfc 


C 2 G,y—W 2 Fly 2 


8 
1 

40 
5 

40 


2563. 91 

2564. 83 

2565. 69 

2565. 94 

2566. 25 


38991. 2 
38977. 2 
38964. 2 
38960. 4 
38955. 7 


b *F> 2y —y 2 Fh A 

b *D 1V2 —x ±F\y 2 
b i F 2y —x 4 D?^ 

b *F 2 y—Z 2 F? 2 y 2 

C 2 Giy 2 — w 2 H|^ 


4 
~6 _ " 


. 225 
"".252" 

(ofiij" 


1. 345 
"of940" 
(if 078) 


1. 120 
~lfl92~ 

"5.~94"" 


0. 114 
"if 25" 
""."62- 


0. 558 

""."562"" 
_____ 


20 
100 

1 

8 
150 


2566. 59 

2568. 88 

2569. 41 

2569. 58 
2571. 09 


38950. 5 
38915. 9 

38907. 7 

38905. 3 
38882. 3 


b 4 P0H— 2 2 P^ 

b tDty—X 2 Fly 2 


~6~" 

5 


"6.~250~ 


~1.~39~~ 

(1. 237) 


I'll" 

1. 20 


""."877" 
w 


1.27" 

1. 39- 


(b *Foy—x *F° 1H 

\c 2 F>iy 2 — w 2 DW 2 

a *G 5y —x 4 F^ 


1 

1 
10 

3Hw 
50 


2571. 44 

2571. 73 

2572. 67 

2573. 11 
2573. 44 


38877. 1 
38872. 6 
38858. 5 
38851. 8 
38846. 9 




_ 5~" 
"4"" 


""."225" 


0. 752" 
"l.~335" 


"if 152" 
"if 560 ~ 


" of 266" 

""fll4" 


"2."552" 
"6." 997"" 




a 4 H 3 ^— y ^F\y 2 


b *D 2 y—X ±F\y 2 


25 
5 

lh 
2 

50 


2574. 06 

2574. 53 

2575. 58 

2575. 93 

2576. 09 


38837. 5 
38830. 4 
38814. 6 
38809. 2 
38806. 9 


C 2 F> 2 y 2 W 2 F*hA 

h 2 G 3 y 2 W 2 G° 4 y 2 


6 


(0. 10) 

(6." 66)" 


1. 17 
~lfl9~~ 


1.07 

"if 15" 


. 297- 
~o"" 


1. 12± 
" If 185"" 


b *F iy —y 4Dfc 
a 4 G 4 ^ — x *G\y 2 


10 
5 
2 

60 
5 


2576. 99 

2577. 31 

2578. 11 

2579. 10 

2580. 22 


38793. 4 

38788. 5 
38776. 5 
38761. 7 
38744. 8 


h 4 F iy —y *Dl H 

b 2 F,y—W*F\y 2 

a Wsx—z 2 B° 2 y 2 
a *G 2 y 2 — x 4 G^ 
a 4 H 3 ^ — z 2 G%y 2 


4 

~4~" 
6 


(0. 14) 

~6f56~~ 

(0. 044) 


1. 20 

(6." 753) 
0. 666 


1.34 

~lf31~~ 

0.710 


0. blw 

""."28"" 
. 108 


0.71 + 
----- 

. 688 


5 
5 
3 

10 
20 


2580. 45 

2581. 43 

2582. 54 

2582. 90 

2583. 07 


38741. 3 
38726. 6 
38710. 
38704. 7 
38702. 


a *G S y—y 2 G\ Vz 


~7~~ 


~6fl9~~ 


(if 200) 
~lfl6"~ 


"if 26 ~ 

"if 29~" 


""."31" 


"6f 093 ~ 


_____ 

1. _9? 

"6f 633"" 


b *B iy —y 2 F\ y% 

b ^F,y—Z 2 Hy 2 
b *Fzy—X 4 D^ 
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Table 6. The second spectrum of rut Ik nium (Ru n) — Continued 



Intensity 



2 
X (air) 



Term combina- 

I ion 



5 

Type 



6 

&9 



9 

Strong p 



10 
Strong n 



10H 

75 

1 

2 

lOOw 

75 

75 

1 

50H 

4 

50 

1 
10 

5 
15 



15 

30 

5 

1 
10 

lOHw 
5 
1 
5 

20 

1 
25 
40 

3 

5 

40 

50 

75 



25 
40 
10 
Ih 

50 

5 
20 
20 

3 

2 

ZHw 
lOHw 
40 

5 
25 

10 
30 
15 

5 

5Hw 



A 

2586. 83 

2587. 87 

2588. 68 

2588. 88 

2589. 43 

2591. 04 
2591. 26 

2593. 15 

2594. 41 

2595. 54 

2595. 81 

2596. 81 

2597. 14 

2597. 79 

2598. 80 

2599. 68 

2602. 26 

2602. 88 

2603. 25 

2604. 13 

2606. 21 

2606. 91 

2607. 49 
2607. 79 
2607. 92 

2609. 30 

2610. 09 

2611. 50 

2611. 84 

2612. 44 

2612. 52 

2613. 31 

2614. 86 

2615. 05 

2615. 43 

2616. 33 

2617. 08 

2617. 45 

2618. 59 

2619. 35 

2620. 06 

2620. 69 

2621. 28 
2621. 74 

2621. 85 

2622. 26 

2623. 43 

2624. 17 

2624. 71 

2625. 39 

2625. 58 

2626. 41 

2627. 31 

2627. 82 

2628. 15 



38645. 8 
38630. 2 
38618. 2 
38615. 2 
38607. 

38583. 

38579. 7 

38551. 6 
38532. 9 
38516. 1 

38512. 1 
38497. 3 
38492. 4 

38482. 8 
38467. 7 

38454. 7 

38416. 6 
38407. 4 
38402. 1 
38389. 1 

38358. 4 
38348. 1 
38339. 6 
38335. 2 
38333. 4 

38312. 9 
38301. 4 
38280. 7 
38275. 7 
38266. 9 

38265. 8 
38254. 2 
38231. 5 

38228. 8 

38223. 2 

38210. 1 
38199. 2 
38193. 7 
38177. 
38166. 

38155. 6 
38146. 5 
38138. 
38131. 3 
38129. 6 

38123. 7 
38106. 6 

38095. 9 

38088. 1 
38078. 2 

38075. 5 
38063. 4 
38050. 3 
38043. 

38038. 2 



a 4 H 4 



-y *n 



a i G ZH —x *Gh/ 2 
b *F iy —x *V° iy2 

a A G 5V —y 4 G,^ 

b m, y —y miy 2 

b *F> 2y —y 2 F° 2 y 2 
a 2 G zy —z *Fly 2 



bm 



l'v 



-y 2 H 



5^ 



b *F 2y —x 4 D5^ 
b 2 F y—x 2 D^ 
C 2 G 4 y 2 — y 2 l%y 2 

a *G by —z miy 2 
b *F iy —z m* 



'b 2 D 



V, 



-w 4 D 



■-",• 



la *P 2 y— z «D§ H 

b 2Dih— x 4 Po H 

b 4 F S y—y 4 D§^ 



a 4 Poy—z *Dh A 
b i F 2 y—z 2 F>\ Yz 



b 2 B 2 y 2 - 
b *P 2H - 
a 4 H 3 ^- 
a 4 H 5 ^- 
a A FL AV - 



-w 4 F§ H 
: 2 G§] 

-y 4 ny 2 

-z 4Ife 

-z n° 4 y 2 



b *D 3H — 2/ 2 F° 2 y 2 



h *F 4 y 2 ~ 

\a A G A y 2 - 
[c 2 G iy - 
a 2 F iyr 

b 2 F m - 
b 4 F 2H - 



-Z 2 Gly 2 

-x 4 Gfo 
-w 2 FLly 2 

-z 6 n V2 

-X 2 Fly 2 

-y 4 Dv 



b 2 D iH - 
a 4 G 4 ^- 

b ^y- 

a A G bV - 
b 4 F 1H - 

b 2 F x y 2 ~ 

a 4 G 4 ^- 



-W 4 F° 2 y 2 

-y 2 Gi V2 

-x 4 D§ M 
-y 4 Gly 2 

-y 4 Do^ 

-X *F\y 2 

-x 4 D§^ 



c 2 D,^ — w 2 D° 2 y 2 

b *D 2 y—X *F° 2 y 2 



b 2 G 3 



-w 4 D§: 



M 



b *D y 2 —z 2 S6 K 

b *Fzy—z m H 



4 

7, 5 



(0. 07) 



0. 338 



254 



73 
246 



547 
300 



. 192 
~0.~203" 



(0. 05) 
0.410 



138 

91 

372" 



(0. 09) 
~6.~248" 

(a Io6) 



1. 23 



0. 942 

(l.~266) 

(1.57) 

(6." 942) 
~L094~ 



2.57 
1. 573 



1. 608 
0. 798 



1. 385 

"1.266" 
(1. 167) 



(1. 083) 
0. 933 



1. 166 

0. 38 

"6.42I" 



1. 34 

"6." 886" 

"l."095" 



1. 16 



1. 28 

1.20 "" 

I. 56 

"6."948~ 
"l.~348~ 



(1.84) 
I. 327 



1. 060 
1. 042 



1. 193 

"6." 994" 

1. 15 



1. 13 
1. 343 



1. 028 
1. 29 
0.793" 



1. 25 
"l."l34~ 

T26I" 



37- 



0. 854 



0. 2\,r 


6. 902 





0. 365 

. 626 



. 276 

1. 00 1 



0. 094 
"6." 927" 



0. 17 
. 206 



. 067 
. 46 
.186" 



. 22- 

"."877" 



37- 



1. 19± 



1. Ill 



1. 220 

1. 550 

1. 03 + 
0. 967 

"1.221" 

0. 861 
----- 

1. 150 



a 310 

. 890 



1.865 

1. 074 

? 

2. 368 

"l."649 _ 

2. 65 

"6." 235" 



1. 30± 
"l."6l6"" 



1. 148 ± 
1. 20 
0. 861 
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Table 6. The second spectrum of ruthenium i Ku n) — Continued 



1 

Intensity 



2 

X (air) 



Term combina- 
tion 



5 
Type 



6 
A 9 



9 
Strong p 



10 

Strong n 



75 

5 

150 

20 

25 

5 
20 
10 
10 

70 

100 

20 

10 

1 

15 

50 
5 
20 
30 
20 

3 

3 

40 

75 

100 

3 

10 

8 
25 
lh 

10 

5 

300 

25 

10 

15 
1 
1 

1 
200 

300 
20 
15 
25 
10 



100 

10 

5 

75 

15 
25 
25 
10 
30 



A 

2628. 75 

2629. 37 

2630. 04 

2631. 09 

2632. 73 

2633. 50 
2633. 82 
2635. 21 
2635. 34 

2635. 84 

2636. 54 
2636. 84 

2638. 35 

2639. 34 
2639. 58 

2641. 63 

2642. 10 
2642. 80 

2642. 88 

2643. 14 

2643. 40 

2643. 60 

2644. 62 

2645. 97 
2648. 78 

2650. 26 

2652. 94 

2653. 10 

2653. 95 

2654. 524 

2654. 876 

2655. 008 

2656. 235 

2657. 198 

2657. 326 

2658. 244 
2658. 672 
2658. 922 

2660. 152 

2661. 169 

2661. 610 

2661. 82 

2662. 183 

2662. 880 

2663. 754 

2665. 376 
2667. 390 

2667. 79 

2668. 632 

2669. 43 

2670. 527 
2672. 212 
2672. 354 

2672. 880 

2673. 004 



K 

38029. 5 
38020. 6 
38010. 9 
37995. 7 
37972. 

37961. 
37956. 4 
37936. 3 
37934. 4 
37927. 2 

37917. 2 
37912. 9 
37891. 2 

37877. 
37873. 5 

37844. 2 
37837. 4 
37827. 4 
37826. 2 
37822. 6 

37818. 7 
37815. 9 
37801. 4 
37782. 
37742. 

37720. 9 
37682. 8 
37680. 6 
37668. 5 
37660. 33 

37655. 34 
37653. 47 
37636. 07 
37622. 43 
37620. 62 

37607. 63 
37601. 58 
37598. 04 
37580. 66 
37566. 30 

37560. 07 
37557. 11 
37551. 99 
37542. 16 
37529. 84 

37507. 00 
37478. 68 
37473. 07 
37461. 25 
37450. 05 

37434. 66 
37411. 06 
37409. 07 
37401. 71 
37399. 98 



b 2 G iV —x 2 G\y 2 
a 4 G 4 y 2 — z 2 Hly 2 
a 2 I 6 ^ — x 2 H|^ 
a 4 H 3 k— y *F° 2H 
a A G 2 y 2 — y 2 G° 3 y 2 



b 4 Poh- 
a *G 2 y 2 - 
b 2 G 4 y 2 - 

b ^ 4 y~ 

a 4 H 3 ^- 
c 2 G 4 y 2 - 
b 4 D 1H - 



-x 4 D§^ 
-x 2 Hg M 

-z *l\ H 

-W 2 G\y 2 

-y 2 v° iy2 



b *F 2y - 

b 2 F 2 y- 

b 4 P 2 *r 
b 4 F 3 *r 
a *G 3 k- 
a 4 H 4 ^- 

b 4 D ^- 
a 2 Uy 2 ~ 
a A G 4 y- 
b 4 F 4 ^- 

a 4 ±V 2 - 

a n m - 

b 4 D,^- 
a 4 G 3 ^- 
b 4 F 4 ^- 



~Z 2 F%y 2 

-w 4 F§ H 

-y 4 F§* 

~Z 2 G\y 2 
-y 2 G° Z y 2 
-z 4 G§^ 

-y *D& 

-x 2 Gly 2 

-x m V2 

-y 4 n V2 

-z 4 G 4 i^ 

-x mi H 
-y 2 dih 

~Z 2 B.ly 2 
-Z 2 G%y 2 



b 2 \\y—W 4 D8 H ? 

a 4 G 2 ^— y *G° 2H 
a 4 H 6 ^ — z 4 H§3/ 2 



b 4 P t 



0)4- 



-x 4 D 



()i, 



c »Di*- 

a 4 H 6 ^- 

a 6 D 43 ^- 
a 4 H 3 ^- 
b *B 2V2 - 
b *P ljr 

b 2 G 3 ^- 

a 4 G 3 ^- 
a 4 H 5 ^- 
a 4 H 3 ^- 
a 4 G 3 i^- 
c 2 G 3 ^- 



-y 2 ?°va 

-Z 4 G° 5 y 2 

-z »Dfc 

-z *Gfc 

-y 2 F>2K 
-y A my 

-X 2 G\y 2 

-y *G%y 2 
-z 4 H6^ 

-z 4 G§^ 
-x 'Ffc 
-w 2 G 3M 



7* 
6 

7, 4 
4 



b *?oy—y 4 D? K 

am b y—Z 4 Gly 2 

a *G 4 y 2 — Z 2 K° 5 y 2 
a 4 H 4 ^ — z *G\y 2 



7 
7 

5~~ 
4 

5 

4us 
6 

~6~~ 

6 



0. 159 

"~.~259~ 

0. 381 



1. 372 
0. 305 

"~165~ 

. 200 

(0. 06) 
0. 457 

""."254" 



525 



170 



(0. 08) 



0. 856 
. 174 

.330 

~~.~228~ 
(0."031) 



(1. 167) 

(1.08) 

0. 758 

0. 652 



2. 541 
0. 647 

~L207~ 

0. 748 

1. 09 
1. 205 

Tl93~ 



(1. 572) 



(1. 167) 
1. 20 



(1. 200) 

(1. 021) 

1. 202 



1. 22 

2. 53 

(l.~ 23)" 

(1.54) 



1. 652 

(0. 883) 

(1. 021) 

(1.16) 

0. 752 

""."943" 



1. 008 
1. 09 
1. 017 
1. 035 



1. 169 
0. 953 

~1.~042~ 

0. 948 

1. 03 

0.748 

""."939" 



1. 047 



1. 19 
1. 15 



1. 15 
1. 016 

1. 032 



1. 14 

0. 37 

~1. _ 24~ 

1. 56 



0. 796 
. 709 

. 691 

1. 14 
0. 980 

" .913" 



d? 
0. 716 


0. 126 
0. 191 



-. 686 
. 154 

~~.~082~ 

. 100 

. 27- 
. 697 

""."l27" 



0. 262 



W 

. 23- 

us 



us 

0. 086 



0. 51- 



1. 08 






~6.~428~ 
. 087 

. 162 

w 

0. 798 

"VI67" 

. 117 



1. 08 
? 

1. 051 

0. 110 

1. 604 



0. 483 

1. 718 

6.366" 

1. 648 

1. 065 ± 
0.977 

"l.~828~~ 

1. 038 



1. 18± 
1. 18± 
1. 16us 



1. 07ms 
1. 006 
1. 797 



1. 18± 
1.45 

"I.143~" 

1.502 

"2." 080" 
? 

? 

1. 02 

0. 866 

~~.~928~~ 

1. 120 ± 
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Table 6. The second spectrum of ruthenium I Uu n) — Continued 



1 



Intensity 



2 
X (air) 



Term combina- 
tion 



5 
Type 






9 
Strong p 



10 
Strong n 



10 

10 

25 

100 



3 
800 

5 
100 

2 

1 
3 
5 
3 
15 

15 

2 

2 

3 
15 

25 

100 

80 

1 

10 

400 

1 

20 

1 

1 

2 
20 
10 
10 
20 

3h 

5 
50 
25 
10 

15 
80 
10 

1 

\h 

50 

2 

1 
100 
300 

40 
40 

1 

1 

30 



A 

2674. 219 

2675. 197 

2675. 543 

2676. 183 

2676. 775 

2678. 054 

2678. 759 

2679. 450 

2680. 585 

2681. 293 

2681. 417 

2682. 632 
2682. 754 
2682. 894 

2684. 613 

2685. 152 
2685. 581 

2685. 893 

2686. 418 

2686. 889 

2687. 071 

2687. 494 

2688. 147 

2689. 431 

2690. 208 

2692. 120 

2692. 716 

2693. 628 

2694. 199 
2694. 598 

2696. 495 

2697. 07 

2697. 12 

2698. 167 
2698. 268 

2698. 767 

2699. 228 

2700. 163 
2700. 999 
2702. 639 

2704. 192 
2704. 585 

2704. 830 

2705. 568 

2706. 936 

2707. 310 
2707. 555 

2709. 000 

2710. 228 

2712. 409 

2713. 071 

2713. 585 

2714. 717 
271"). 101 
2716. 132 



37382. 99 
37369. 32 
37364. 49 
37355. 55 

37347. 29 

37329. 46 
37319. 63 
37310. 01 
37294. 21 
37284. 36 

37282. 64 
37265. 76 
37264. 06 
37262. 12 
37238. 26 

37230. 78 
37224. 84 
37220. 51 
37213. 24 
37206. 72 

37204. 20 
37198. 34 
37189. 31 
37171. 55 
37160. 81 

:;7I34. 43 
37126. 21 
37113. 64 
37105. 77 
37100. 28 

37074. 18 
37066. 3 
37065. 6 
37051. 21 
37049. 82 

37042. 97 
37036. 64 
37023. 82 
37012. 36 
36989. 90 

36968. 66 
36963. 29 
36959. 94 
36949. 86 
36931. 19 

36926. 09 
36922. 74 
36903. 05 
36886. 33 

36856. 07 

36847. 68 
36840. 70 
36825. 34 
36820. 13 

36800. L6 



a 4 H 3M - 
b *F 2V2 - 

C 2 G s y 2 ~ 

\a 4 H 6 y 2 - 
[a 6 S 2M - 
b 2 G iyr 



a 4 H 3M - 
a 6 D 4 ^- 



-z 4 Gi H 

-y *P?* 

-W 2 G%y 2 

-y 6 P§^ 

-X 2 H\y 2 

-y 4 P^ 

-z 6 DI^ 



b 2 G zyf 
a 6 S 2 k- 



-x 2 Gly 2 
-w 4 F§^ 



b 4 F 3M - 
b 4 D, H - 

b 4 D 3 ^- 

a 4 G by - 

b 2 F 2 y- 

b 2 F m - 



-Z o 2 G§^ 

-v 2 Vh A 

-z 2 Ik 

-W A ¥\y 2 

-w 4 Df^ 



a *G m —y 4 G: 



b 4 F 4H - 
a m 5H - 
a 4 U iy - 



-y 4 Fk 

-z 4 H^ 
-z 4 H^ 



c 2 G iH —w 4 D^ 



a 6 D 3K 
b 2 G iyr 
b *F 2 y 2 - 
b *F 2y - 
b 2 F 0H - 

b "F 2y - 
a 2 S y 2 - 
a 4 G 4 ^- 
a & 8 2 y 2 - 



— Z 6 D^ 

-w 4 F§^ 

~Z "G\y 2 

-z 2 Bh A 
-x 4 Po K 

-Z 2 G\y 2 

-y^m 
-y 4 Gi H 
-y «r°2x 



b 2 r> 2y —x 4 P^ 
b m 5 y—y 4 H^ 
b ^y—y *Pfc? 

b m hy —y m\y 2 

b m, y —y 4 H.^ 

a 2 \$y 2 Z 2 K° 7 y 2 

b m 4y —y miy 2 

b 2 F 2 y—X 2 Fh A 



b 2 H iy —y 4 Hl ; 



4*A 



a "S 2 y—y «Pfo 
b "F 2y —y 4 P^ 

a *D 2 y 2 — Z & D\y 2 

b 2 G,y—X miy 2 
b *F A y—Z H° 4 y 2 



a *G 2y —z 2F& 



5 
6 

~7~~ 
~6~~ 

~6~~ 

"5~~ 

6 

"4?" 

5 

~4~~ 

4 



0. 380 

~6.~143~ 
. 104 

" _ .~22l" 



(0. 05) 
~6.~249~ 
. 197 



147 



0. 516 



. 480 
(0.031) 



0. 146 
"7l60" 

(0. 04) 



0. 281 
.201 



. 247 
~.~19~~ 



(0. 753) 

~1.~24~~ 

(1. 067) 

~L532~ 
~6.~893~ 

~1. 09~" 
"L406" 

(1. 237) 

(L021) 

1. 186 

(1.078) 

(1.576) 



1. 284 



(1. 102) 
1. 077 



0. 958 

(1.08) 
0.98 



95 



1. 576 
1. 637 



1. 203 



0. 65 



1. 133 

"Tl6~" 

0. 96 

(1.530) 
"l."lli" 

"l.'oi" 

_ 1.~157~ 

1. 040 

~ro3 - ~ 

1. 039 

"l.ll" 

1. 71 



1. 800 



1. 582 
1. 108 



0. 812 

1. 07 
1. 14 



0. 99 



1. 295 

1. 838 



0. 956 



. 84 



. 190 

0~79~w 
.47 





0. 794 



. 19 - 
"~."l25~ 
1. 084 

w 
0. 072 

w 
w 



0. 258 



0. 240 
. 172 



. 073 

w 

0.080 



. 19- 



. 709 
. 101 



1. 120 



0.46 



2.03- 
? 



1. 531 
1. 55 
1. 003 



1. 07 ± 

~2.~628~~ 

? 

T62T 
1. 700- 

"6. _ 97T 
1. 44+ 



1. 026 

Tie?" 
----- 

1. 092 



1. 469 

0. 99 + 

1. 70? 



0. 97 



1. 436 
1. 335 



1. 080 
~0.~745~ 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Intensity 


\ (air) 


<T 


Term combina- 
tion 


Type 


A<7 


9 


9 


Strong p 


Strong n 




A 


K 
















10 
1 
80 
10 
20 


2716. 580 

2716. 78 

2717. 447 
2717. 855 
2719. 717 


36800. 09 
36797. 38 
36788. 35 
36782. 82 
36757. 64 


b *F m —y 4 F& 

a 4 H 4 ^ — z 4 H4^ 
b *F 2y —y "F\y 2 
a *G 5V —z 2 G\y 2 


6 

"6 _ " 
5 
5 


(0. 03) 

(6.~05)~ 

0. 514 
. 238 


1. 09 

"l."08"" 

0. 941 

1. 218 


1. 06 

"l." 03"" 

0. 427 

. 982 


0. 10 

. 22w 
. 257 
. 118 


1. 08/i 

1. 06 ±" 

1. 712 

2. 280 


1 

1 

20 

2 
2 


2720. 336 

2722. 081 

2723. 126 

2723. 812 

2724. 630 


36749. 28 
36725. 72 
36711. 63 
36702. 38 
36691. 36 


b *F iy —z 2 P>ly 2 
a *G zy —y 4 G° 4 y 2 
b 2 F 2y —y m* 

b *Gzy—W *F\y 2 

b *Poy—2ly 2 


~5~~ 


"".~165~ 


"a 947" 


TIl2~ 


"~.~082" 


~1.~524~~ 


100 

300 

20 

2 

2 


2724. 864 

2725. 465 

2727. 03 

2728. 691 

2729. 39 


36688. 21 
36680. 13 
36659. 08 
36636. 76 
36627. 38 


b m 5 y— y *m V2 

a 6 D,^— z *D°oy 2 
b *D y—x *Fly 2 
b *D 2 y—y 4 H§^ 
b *D 2y —x 4 F^ 


5 
4 

"6~~ 


. 127 

1. 448 

~0. _ 36 "" 


1. 053 
1. 840 

(l.~344) 


1. 180 
3. 288 

"o.~98"" 


. 062 
. 724 

""."96"" 


1.878 
1. 116 


5 
3 
3 

500 


2730. 413 

2730. 688 

2731. 389 

2732. 685 
2734. 345 


36613. 65 
36609. 97 
36600. 58 
36583. 22 
36561. 01 


b ^y—X 4 D^ 

b 'Foy—y m V2 
b *F> 2 y—x 4 Ff M 


7,6 _ 





(L576) 


"L584" 


6" 


~1.~580~~ 


a Q T> d y—z 6 D§ M 


40 
60 
1 
10 
20 


2736. 456 

2736. 826 

2737. 384 
2737. 606 
2737. 783 


36532. 81 
36527. 87 
36520. 42 
36517. 46 
36515. 10 


b 2 F,y—y 2 D° 2 y 2 

d A G 5 y 2 Z 2 lly 2 


5 


(ail)" 

(6.~07)~ 


"l.~26 ~ 

(if 078) 
1. 09 


LIS" 

"1.074" 
1. 02 


6. 53w 

6"~ 

0. 17 w 


"6.~62+~ 

"l."056"~ 
1. 26- 


C 2 G 4 y 2 X 2 K° 5 y 2 

b "F m —y ±F° 2V2 


20 

bh 
25 

1 
25 


2739. 372 

2741. 178 

2742. 401 

2742. 691 

2743. 513 


36493. 92 
36469. 88 
36453. 61 
36449. 76 
36438. 84 


b m iy —y 2 G\y 2 


6 

"e>"~ 

"5~" 


0. 12 
~~."l95~ 

~0. _ 265" 


0. 95 
"1.245" 
~6.~761~ 


1. 07 
"l."050" 
"l." 026" 


. 53- 

"L" 673" 
"6." 134" 


1. 01 ± 
~l."l48~~ 
"1.953" 


a ^Gzy—z *Ii H 

C 2 B 2 y 2 W 2 Gly 2 

a 4 H 3 ^ — z 4 H|^ 


5 

60 

1 

100 

50 


2743. 700 

2743. 934 

2744. 29 

2745. 158 
2745. 827 


36436. 36 
36433. 25 
36428. 5 
36417. 00 
36408. 15 


b 4 F 3 ^— z *I| H 
a 6 D 2 ^ — z 6 D° 2 y 2 
b 2 Poy 2 —io "F\y 2 
b *P 1H — y 4Pfo 

a *FL iV —z 4 H§^ 


_ 7~~ 





(1." 637) 


"1.643" 


"0" 


~1.~640~~ 


20 
25 
10 
50 
5 


2746. 068 

2746. 695 

2747. 563 
2747. 963 
2749. 100 


36404. 94 
36396. 63 
36385. 13 
36379. 83 
36364. 79 


a 6 Di H — z *T)\y 2 
b *F 4y —z 4 G§ K 
b "F> 2y —x my 2 
a Q D y 2 — z 6 Do^ 
d 2 B iy —v 2 F° 2V2 


7,6 

5 

4 

7 


""."219" 
. 297 


(1. 843) 
1. 192 

1. 361 

(3. 271) 


1. 80 

0. 973 

1. 064 
3. 273 




0. 110 

. 148 



1.82? 
1. 958 
0. 322 

3. 272 


15 
5h 
10 
30 
50 


2749. 230 
2749. 64 
2752. 110 
2752. 447 
2752. 763 


36363. 07 
36357. 65 
36325. 02 
36320. 57 
36316. 40 




7 

"6~" 

4 
4 


(6." 08)" 

(0. 04) 
0. 175 


"l.~03"" 
1. 59 
1. 399 


"l."ll~" 

1. 55 

1. 574 



"021- 

. 088 


0. 93 

"l. 07i"~ 
1.39 + 
0. 961 


a i G 2 y 2 —x 4 D^ 
b *F 2y —y *F° 2 y 
a 6 D 3 ^ — z 6 Dl H 
a 4 D 3J *— z 4 P2H 


20 
2 

20 
4 
1 


2753. 508 
2753. 831 
2755. 258 
2755. 519 
2755. 748 


36306. 58 
36302. 32 
36283. 52 
36280. 08 
36277. 07 


b "F,y—Z *Gly 2 


6 
4~ 


(0. 08) 

(a 09) ~ 


1. 26 
"l."03~" 


1. 18 
"l."l2"" 


. 35- 
"~.~39w 


1. 22 ± 
"6." 64+" 


b 2 FL,y—X *G\y 2 

b *T>zy—y *H!k 


15 

lh 

5 

2 
10 


2756. 411 
2756. 899 

2758. 347 

2758. 692 

2759. 159 


36268. 34 
36261. 92 
36242. 89 
36238. 35 
36232. 22 




~4~" 
~4~~ 


"l.~087~ 

(a 06)" 


6."975" 
~1.~08~~ 


"2." 062" 
"l.~14~~ 


""."544" 


"".~43l"" 

""."87+" 




b 2 r> ]y —Z 2 8° y 2 

a *G 4V —y 4 D§^ 

b 2 G,y 2 —X 2 Fly 2 



400 



Table 6. The second spectrum of ruthenium (Ku n) — Continued 



1 
Intensity 



2 

X (air) 



Term combina- 

1 ion 



5 

Type 



6 
A0 



9 

Strong p 



10 

Strong n 



20 

3 

40 

20 

100 
15 

80 

250 

1 

50 

5 

3 

100 

10 

30 

50 

50 

1 

150 

30 
15 

8h 
8 
10 

8 

4 
40 
10 
75 

25 
15 
20 
200 
25 

3 

5 

15 

5 

100 

5 

20h 
10 



211 

10 
25 

8 

15 

1 

2 
30 

3 



A 

2760. 115 

2760. 745 

2761. 473 

2762. 071 
2765. 134 

2765. 429 

2765. 889 

2766. 563 
2768. 926 

2770. 088 

2771. 060 

2771. 464 

2772. 011 
2772. 459 

2774. 197 

2775. 631 

2777. 401 

2777. 54 

2778. 024 
2778. 388 

2778. 975 

2779. 406 
2780.817 
2782. 23 

2782. 361 

2783. 69 

2783. 799 

2784. 516 

2785. 186 
2785. 711 

2785. 87 

2786. 383 

2787. 25 

2787. 823 

2788. 729 

2789. 453 

2790. 082 

2790. 240 

2791. 193 

2792. 32 

2794. 092 

2794. 278 

2795. 349 
2795. 555 

2795. 993 

2796. 461 

2797. 077 

2797. 747 

2798. 779 

2799. 587 

2799. 927 

2800. 408 
2800. 586 
2802. 152 
2802. 717 



36219. 67 
36211. 41 
36201. 86 
36194.03 
36153. 93 

36150. 08 
36144. 06 
30135. 26 
36104. 42 
36089. 28 

30076. 62 
36071. 36 
36064. 24 

36058. 42 
36035. 83 

36017. 21 
35994. 26 

35992. 46 
35986. 19 
35981. 48 

35973. 87 
35968. 30 
35950. 05 
35931. 79 
35930. 10 

35912. 95 
3591 I. 5 1 
35902. 29 
35893. 00 
35886. 51 

35884. 84 
35878. 24 
35867. 08 
35859. 71 
35848. 00 

35838. 75 
35830. 67 
35828. 65 
35816. 41 
35801. 96 

35779. 25 
35776. 87 
35763. 17 
35760. 53 
35754. 93 

35748. 94 
35741. 07 
35732. 51 
35719. 34 
35709. 03 

35704. 70 
35098. 56 
35696. 29 
35676. 34 
35669. 15 



b m iV —x 4 G^ 

a 4 G Z y 2 —x 4 D^ 

d 2 T) 2 y— V 2 F° 3 y 2 

b 4 V x y~Z *D° 2 H 

a*& 2 y—z 4 P°iy 2 

b 4 F oy —y 4 V°oy 2 

c 2 T> 2 y 2 — x 2 F) 2 y 2 

a 6 D u— z 6 D?^ 



b 4 F Z y 2 - 
b 4 D 3H - 

C : '( i;;i, 
I 'II;;., 

/, 'I)„, 

a 4 T>iy 2 - 

/>-(;,.., 

b 4 F 3 y 2 ~ 

b 2 B m - 
a 6 D 1H - 

6 4 *V 2 - 
b 4 F m - 
b 2 D 2 i /o - 



-z 4 G\y 2 

-x 4 F^ 

■x 2 G°m 

: Ml,,.. 

-X 4 G%y 2 

-z 4 V° m 

-y 2 F& 

-z 4 G\y 2 

y "i),u 

-z (i D^ 

-Z 4 G° b y 2 

-y 4 F^ 

-y '^\x 



c 2 G 4 y 2 ~ 
a 4 G 4 y 2 ~ 

b *P 1H 

b 4 F m - 
d 2 V 2 y 2 - 
b 4 F m - 



./• -I Uu 
-z 2 F§^ 

-X 4 F? 2 y 2 
~Z o 4 Gly 2 

-Z 4 G\y 2 



b n\ Y —x 4 F 



IX 



d 2 D 1H - 
a G T> 2 y 2 - 

b 'I);;,,, 



-w 2 Dly 2 
-z *X>\y 2 
-y 2 Gly 2 



b 4 Fv A ~y *Flx 
c 2 G 3 ^ — x 2 G§^ 

b 2 F 2 y—X 4 P° 2 y 2 
b 4 F 2 y~Z 4 G§^ 

b ' 2 T>iy 2 — y 2 D^? 

b 4 F~ 4 y— V«Hfa 
b^ 2 y~y~^y 2 



a 6 S 2 y 2 1) 2 F? 2 y 2 

b 2 G 3 ^ — x 2 Fsy 2 
a 4 G 2 y—z 2 F§ M 

C 2 G 4 y—W A F%y 2 



0. 260 

0.160 

. 322 

. 372 



.446 

. 200 

1.452 

6.~ir~ 



. 210 

(0. 03) 

0. 614 

.354 

.228 

. 12 



194 

,292 



(0. 07) 

(0. 08) 

0. 333 



b 2 P 



ix~ 



2 P§ 



a 2 I 5 y 2 — y 2 \Un 
a 4 G^ — z 2 G4^ 



182 
134 



, 254 
, 545 



, 368 
173 



1. 021 

~1.~206~ 
1. 643 

1. 339 
(l."l8)" 



1. 085 



0. 764 



1. 189 

(1. 067) 

1. 10 

~1.~843~ 

1.23 
0.415 
1. 107 
1.053 
1.08 

(1. 167) 

(1. 093) 
1.227 
0. 944 



0. 80 
1.68 

(1.397) 



(0. 943) 



1. 120 

(1.200) 



(0. 883) 
0. 649 



1. 197 

(o.~9or 

1. 168 



1. 281 

l.~046 

1. 32! 

1. 711 

L20 "" 



0. 639 



. 964 



2. 641 

1. 10 

0. 99 

1. 633 

1. 26 

1. 029 

. 753 

. 825 

. 96 

J. 18 

L14 

1. 033 
0. 652 



0. 87 

1. 00 
1. 063 



0. 99 



. 938 
1. 064 



1. 137 
1. 194 



0. 829 

"791 

. 995 



. 130 

~0.~080" 
. 160 

. 186 



. 223 



708 



. 728 

w 

0. 38- 

.~105 

. \4w 
.308 
. 177 
. II 1 
. 53- 



w 

0. 097 

. 743 



0. 10- 
. 2\w 
. 167 



0. 092 
. 068 



889 
274 



. 186 

tr 
0. 776 



. 371 

0.646" 

. 838 

. 781 
I. 19 



2. 200 



0. 864 



. 463 

. 95 + 
1. 05 ± 

I. 317 

1. 40- 
1. 948? 
1. 638 
1. 623 
1. 02 ± 

1. 1 17 

"1.23 — 

0. 548 
. 798 



0. 83 + 
1.39 + 

? 



I. 09 



1. 393 
? 



? 

2.557 

1. 381 

6. 86/t 
1.082 
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Table 6. 


The second spectrum of ruthenium (Ru n) — Continued 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Intensity 


X (air) 


<T 


Term combina- 
tion 


Type 


A<7 


9 


9 


Strong p 


Strong n 




A 


K 
















4 

50 

100 

25 


2803. 535 

2804. 903 

2806. 77 

2807. 200 


35658. 75 
35641. 36 
35617. 65 
35612. 19 


b *F 2y —y 4 P^ 
b m 4V —x *G° 5H 
a *D y—z 4 P§ H 

C 2 B 2 y 2 — W 4 D°zy 2 


6 
5 
6 
4 


.353 

. 198 
2. 654 


(0. 943) 

0. 954 


1. 16 


1. 296 

1. 152 

2. 654 
(1. 13) 


.883 

.099 

1. 327 

w 


? 
2. 043 
1. 327 

1. 06/i 


5 


2807. 350 


35610. 29 


(a 2 G 4 y 2 — z 6 D4H 
\c 2 B 2 y—x 2 D? H 




















20 

8 

250 

10 

10 

1 

100 

60 

2 

2 


2807. 554 
2810. 249 

2810. 649 

2811. 545 

2811. 931 

2812. 689 

2813. 311 

2813. 694 

2814. 952 

2815. 685 


35607. 70 
35573. 56 
35568. 50 
35557. 16 
35552. 28 

35542. 70 
35534. 84 
35530. 00 
35514. 13 
35504. 88 


b 2 F 3 y—X 4 F\y 2 
b *T>zy—X 4 G^ 

a 2 l 5 y 2 Z 2 K° 6 y 2 

b *T>iy—Z 2 F\y 2 


5 
5 


(0. 08) 

~6.~234~ 

. 230 


1.09 

(6. _ 96r 

(1. 200) 

~1.~564~ 

0. 418 


1. 01 

~6.~9l"~ 

1. 18 

"l.~798 _ 
0. 648 


0. 20w 
"6"~ 

"0."ll8" 
. 115 


1. 29-? 

"6." 94"" 
1. 19 

"I.213"" 
0. 994 


b m iy —x 4 d§^ 

b *F 2 y—z *Sfo 
b *Fix—z 4 G§k 
b 2 F m —x 4 G§^ 
d 2 T>2y 2 — v 2 F 2 y 2 


1 

1 

50 

100 

1 


2816. 281 

2817. 255 
2817. 591 
2821. 34 
2821. 883 


35497. 37 
35485. 10 
35480. 87 
35433. 72 
35426. 90 


b m 5V —z 2 Hly 2 
b *T>oy—z 2 F° m 
b 2 F 2 y—y 2 F>\y 2 

b m,y—z miy 2 

b *I>2X—Z 2 PlH 


~5"~ 
6 


" . 212" 


~".~945~ 
.95 


"". _ 733~ 
1. 01 


"7 106" 
. 29- 


~L263?~ 
0. 98± 


150 

10 

75 

1 

30 


2822. 542 

2822. 778 

2823. 176 
2823. 596 
2825. 071 


35418. 63 
35415. 67 
35410. 68 
35405. 41 
35386. 93 


a 4 Dih— 2 *F\y 2 
a 4 D 3 ^— z *F§a 

b 2 G Z y—y miy 2 

c 2 T>iy—x 2 F>° 2 y 2 


6 

"5~~ 

5 


. 528 
~765~" 

. 168 


1. 185 

"o.~93~" 

1. 202 


1. 713 
~6.~98~~ 

1 034 


. 795 
085 


1. 448 

"l.~17-~ 

1 454 


10 
40 
50 
50 
2 


2825. 162 

2825. 484 

2826. 230 

2826. 674 

2827. 053 


35385. 79 
35381. 75 
35372, 41 
35366. 86 
35362. 12 




~5~~ 

"5 "" 


"~.~278~ 


(6." 942) 
"1.234" 


"7956" 


w 
"0."l40" 


"l. _ 02-~ 
~2."485~" 


C 2 G,y—X 2 Rly 2 

a *G 4 y 2 — z 4 Ily 2 

a 4 G 5 y 2 — Z *Ily 2 
b *F 4 y—Z miy 2 


2 

2 

20 

50 

50 


2827. 433 
2827. 604 
2829. 092 
2831. 84 
2833. 806 


35357. 36 
35355. 23 
35336. 63 
35302. 34 
35277. 86 


b 2 T> iy2 — l°iy 2 


_ 7~" 
5 
4 


~0.~884~ 
. 12 


(1.021) 

0. 405 

1. 04 


"L"6i 

1. 289 

1. 16 


"0"" 
0. 442 

. b2w 


"6.975"" 
2. 615 

0. 52 + 


a 'G.y—Z 2 G\y 2 

b *F iy —y 4 P^ 

b m 5 y—X *Fly 2 


2h 
2h 
3 
3 
lOh 


2834. 232 

2836. 319 

2837. 112 

2837. 898 

2838, 875 


35272. 55 
35246. 60 
35236. 75 
35226. 99 
35214. 87 


b 2 F 2 y—y 2 F>° 2 y 2 

b *F> 2 y—y 2 G%y 2 

c 2 G m —w *Fly 2 
a 4 G 4y —y 4 F^ 
a A G 2 y 2 —y 4 Pi^ 








(if 167) 


"l.~39"~ 


w 


~i~28h 


10 
50 
100 
75 
15 


2839. 385 
2841. 147 
2841. 680 

2844. 716 

2845. 229 


35208. 54 
35186. 71 
35180. 11 
35142. 56 
35136. 23 


b 4 Di^ — x 4 Doh 
b 2 G 4y —y miy 2 
a *T>2y—z *F° 2 y 2 
b 2 F S y—y 2 G\y 2 
b *D y— x 4 D§^ 


"7" 
6 
7 
6 


""."235" 
~~.~240~ 


(1.067) 
1. 339 

(1. 083) 
0. 145 


~1.~315~ 
1. 574 
1.07 
0. 385 


"6"" 

0. 592 



0. 120 


1.116" 

1. 456 
1. 029 
0. 265 


10 
20 
50d 
15 
2 

20 

5 

10 


2847. 087 
2847. 574 
2849. 289 

2849. 591 

2850. 024 

2850. 697 

2852. 993 

2853. 126 


35113.30 
35107. 29 
35086. 16 
35082. 45 
35077. 12 

35068. 83 
35040. 62 
35038. 98 


a 4 G 4 y 2 — Z 2 G\y 2 

a 2 F 2y —z 4 P? H 


"i"~ 
~4~" 

5 
~5~~ 


~~.~856~ 
~".~314~ 

. 265 
------- 


~~.~86~~ 
(6." 883) 

0. 803 
"l."l9~" 


"l."7l"" 
"I." 26"" 

1. 068 
~1.~31~~ 


~".~425~ 
. 45 
. 157 

. 133 

"~17~w 


-."42"" 
. 45 
? 

1. 466 
1.48- 


b 2 G zy —y 2 F\y 2 


d 2 F> m — w 2 D° 2 y 2 


b 2 F iy —y 4 D^ 


40 
15 


2854. 722 
2854. 980 


35019. 39 
35016. 23 


a 4 Doy— z ±F\y 2 
b 2 F w —x 4 G^ 


5 


1. 730 


-0. 030 


1. 700 


. 865 


2. 565 
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Table 6. The second spectrum of ruthenium (Run)- Continued 



1 


2 


3 


4 


5 


C) 


7 


8 


9 


10 


Intensity 


X (air) 


a 


Term combina- 
tion 


Type 


A g 


9 


9 


Strong /> 


Strong // 




A 


K 
















20 

Sh 
30 
10 

2 

50 
1 
3 

10 
10 


2855. 357 

2855. 710 

2856. 570 

2857. 240 
2857. 590 

2857. 780 

2858. 042 

2858. 506 

2859. 622 
2859. 749 


35011. 60 
35007. 28 

34996. 74 
34988. 53 
34984. 25 

34981. 92 
34978. 72 
34973. 04 
34959. 39 
34957. 84 


b Wty—y *B\y 2 

d *D 2y —w 2 D° lH 


~4~5~ 
4 

5 

~4~~ 


~6.~ 162~ 

(0.04) 

0. 240 


(0.~942) 

1. 205 

(6.~958) 


~6.~98~~ 

. 965 
"l.~03~~ 


""."08l" 
0. \\w 

. 120 

w 


----- 

2.045 
~~0~70 + ~ 


c 2 G 3y — w 4 F$^ 


b *F iH —z 4 H§ H 
b 2 H 5 h— y A G° b y 2 
a 2 l b y 2 — y 2 ll%y 2 

b m 4 y—y <Gly 2 
b 4 F 3H — z 'II.Y 


8 
5 

10// 
50/i 
10 


2861. 108 

2861. 686 

2862. 848 

2863. 261 
2865. 544 


34941. 23 
34934. 17 

34920. 00 
34914. 96 
34887. 15 


I> -IV^ — z 2 So>s 
b »IV a — z *G§ H 
a [ G 2H — z 2 Gh A 
bWtx—y *G° 5 y 2 
a *Gzy—y 4 F° 4 y 2 


6 

5 
5 


1. 165 

6.376 

. 212 
. 14 


0.866 

~~.~658~ 
. 954 
1.01 


2. 031 

1.034" 

1. L66 
1. 15 


0. 583 

. L92 
. 106 

. 070 


1.448 

~L974~~ 
2. 120 
1 . 64? 


15 
15 
10 
2 
30 


2866. (M)6 

2866. 276 

2867. .107 

2868. 832 
2870. 573 


34880. 43 
34878. 24 
34868. 13 
34847. L6 
34826. 03 


c 2 T>m — x -T)\y 2 

b -H;,i 2 Z 2 H° 5 y 2 

b 2 F,y—X '(; (lj 

a 4 ~D 3 y— z *¥ly 2 
b *D 2H —y *Rfa 


~6~~ 

5 
6 
4 


(a 06)" 

(0. 08) 
0. 12 
.301 


(0. 789) 

1.08 
(1.083) 
(1.403) 

1. 098 


0.87 
1. 14 
1. 16 
1. 28 
0. 797 




0. 36- 
. 27tu 
.42- 
. 150 


0. 83/i 

1. ll± 
----- 

0. 044 


30 
30 
15 
6 
20 


2871. 493 
2873. 329 
2873. 752 

2878. 056 

2879. 078 


34814. 87 
34792. 63 
34787. 50 
34735. 48 
34723. 15 


bm iH —z !! , 


5 

4 
4 
4 
4 


. 188 

"".~380~ 
. 228 
(0.01) 


0. 942 

(L397) 

1.080 

(1.102) 


1. 130 

~l.~6l7~ 

1. 308 
0. 99 


. 093 

w 

0. 190 

. 114 

. 25w 


1.976 

1. 15 + 
? 

0. 510 

.72+ 


b 4 D 3K — z m\ H 

b 2 F 3H — y 4 T)? 2 y 2 

b *F> 2 y—X <Gly 2 


4 
5 
200 
3 
4h 


2880. 091 
2880. 440 
2882. 112 
2885. 473 
2887. 084 


34710. 94 
34706. 74 
34686. 61 
34646. 20 

34626. 87 


b *Y 1H — Z 2 F\y 2 

b »Pyr-y 4 ^ 

a 4 D 3 ^ — z 4 D$i^ 
b 2 ~D 1V2 — z 2 F° y 2 

b *D 2 H—y A Gly 2 


~4~" 
5 
5 


~6.~353~ 
"~."l4 " 


~L655~ 
(1.403) 

(0.965) 


~1.~302~ 
l. 35 
0. 82 


""."l77" 

w 

0.07 


"\~772~" 

1. 53- 

? 


8 
20Hw 
20 

2 

1 


2889. 396 

2890. 476 

2891. 219 
2891. 987 

2894. 148 


34599. 1 7 
34586. 24 
34577. 35 
34568. 17 

34542. 36 


b 2 G 3 y 2 — x *Fly 2 


4 


0.364 


0.884 


1. 248 


0. 180 


-0. 026 


c 2 G m —y 2 Fly 2 

b *D Z y—x *F\y 2 

(b 2 R b y—y A G\y 2 

\d 2 F> iy —y »Pfo? 


40 
40 
10 
50 
10 


2897. 713 

2898. 242 

2899. 502 

2900. 441 

2901. 431 


34499. 86 
34493. 57 

34478. 58 
34467. 42 
34455. 66 


a A G b y 2 — z A Gh A 
c 2 G 4 y 2 — y 2 HIh? 

^'11.4—2/ A G\y 2 


7 
4 
6 
4 
5 


(6.~04)~ 

0. 196 

"~."407~ 


(1.237) 
1.06 
0. 962 

""."647" 


1. 231 

1. 02 
1. 158 

"l.~054~ 




0. 1 7w 
.882 
. I9w 
.203 


1.234 
1.04 + 
1.06? 

1. 35- 

2. 072 


a *G 2H — y A F° 3 y 2 


75 
2h 
3 
1 
1 


2902. 026 

2902. 572 

2903. 394 

2906. 937 

2907. 160 


34448. 59 
34442. 11 
34432. 36 
34390. 40 
34387. 76 


a A T>iy 2 —Z *P° 2 y 2 


5 


.384 


1. 182 


1. 560 


. 192 


2. 142 


b Woy—y *F\y 2 


b A F 2 y—Z m° 3 y 2 


1 

25 

25 
lh 
Sh 


2909. 329 
2909. 750 
2909. 845 
2912. 185 
2912. 804 


34362. 12 
34357. 15 
34356. 03 
34328. 42 
34321. 13 


b 2 F iy —x 4 D5 H 

b 2 F 2 y—y A Hly 2 


~4~" 
5 


"7 143" 


~0."926~ 


~0.~783~ 


~~.~072~ 

w 


~6.~426~" 
1. 08- 


a 2 F x y 2 — Z *D° 2 y 2 
b 2 F 2 y—X *F\y 2 


1 

2 

20 

50 

3 


2913. 462 
2913. 803 
2913. 999 

2916. 370 

2917. 416 


34313. 38 
34309. 36 
34307. 06 
34279. 17 
34266. 88 


b *D d y—y *Gly 2 

a *Gz Y —y *F\y 2 

b *F 2 y 2 —Z ^\y 2 

a*F> 2y —z 4 F° 2 y 2 

C 2 G,y—X 2 Fly 2 


6 


"."261 


1.332 


"i.'on" 


~0.~13w 
. 651 


"i."I6+" 

1. 201 
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Table 6. The second spectrum of rutin nium ( . Hu n) — Continued 



1 



Intensity 



50 
lh 

10 
3 
lh 

25 
10 
40 
ZH 

200 

2 

2 
20 

3 
50 

1 
40 
25 

lh 

5 

50 

10 

500 

lh 

1 

20 
10 
10 
25 

1 

25 
20 
10 H 
60 
200 

5 

10 

10 
\h 
2h 

15 
10 

8 

Sh 
4 

4 

200 

30 

25 

50 

60 
70 
25 
10 H 

1 



2 

X (air) 



2918. 521 
2920. 514 

2920. 949 

2921. 880 

2922. 192 

2922. 347 

2923. 112 
2923. 906 

2926. 519 

2927. 535 

2928. 083 
2928. 487 
2931. 209 
2933. 059 
2933. 232 

2933. 710 
2935. 517 

2937. 043 

2938. 967 

2941. 979 

2942. 244 
2945. 098 
2945. 661 
2948. 279 
2948. 847 

2950. 028 
2952. 246 
2952. 706 
2954. 084 
2954. 855 

2960. 216 

2961. 538 

2962. 08 

2963. 398 
2965. 554 

2965. 879 

2966. 399 
2968. 022 

2970. 672 

2971. 057 

2972. 466 
2972. 578 

2972. 98 

2973. 826 

2974. 643 

2974. 882 

2976. 578 

2977. 219 

2977. 471 

2978. 638 

2979. 713 

2979. 946 

2980. 966 

2982. 026 

2983. 781 



K 

34253. 90 
34230. 53 
34225. 43 
34214. 53 
34210. 87 

34209. 06 
34200. 1 1 
34190. 82 
34160. 29 
34148. 44 

34142. 28 
34137. 34 
34105. 64 
34084. 13 
34082. 12 

34076. 57 
34055. 59 
34037. 89 
34015. 61 
33980. 79 

33977. 73 
33944. 81 
33938. 32 
33908. 18 
33901. 65 

33888. 08 
33862. 62 
33857. 35 
33841. 55 
33832. 72 

33771. 45 
33756. 38 
33750. 20 
33735. 19 
33710. 67 

33706. 98 
33701. 07 
33682. 64 
33652. 59 
33648. 23 

33632. 28 
33631. 02 
33626. 47 

33616. 90 

33607. 67 

33604. 97 
33585. 82 
33578. 59 
33575. 75 
33562. 59 

33550. 49 
33547. 87 
33536. 39 
33524. 47 
33504. 75 



Term combina- 
tion 



b 2 F 



2H~ 



4 G 



3H 



b 2 B 2 y 2 ~ X 4 G° 2 y 2 
b *D iy —X 4 B\y 2 

b *r> iy —z *f* h 



d 2 D 2 y—w 2 D 



2H 



b 2 F 3 y—X 4 D§ H 

C 2D 2K — wm* 

a 4 D 2V —z 4 Dih 

b 4 Doh— x 4 D? K 
a 2 F 2Y —z 4 P^ 
b 2 F 2Y —x 4 F§ H 

b*D 2 y— X *T>° 1V2 
b 2 F 3 y—Z m%y 2 



b 2 F y 2 — lfo 

C 2 T>iy 2 — w 4 D6 K 

b~^y 2 —lJ^lS 2 y 2 

a 4 D W — z 4 F\y 2 
c 2 G 3 y 2 — y 2 Hi^ 
a 4 ~D 3y —z 4 T>° m 
b 2 F 3V —y 4 G\y 2 



a A G h y 2 - 
b 2 F 3H - 



-z miy 2 

-x 4 Fi K 



a 4 G*y 2 — z 4 G§h 
e 4 T> d y—y 4 Gl H 



b 2 F m —x *G° 2 



a 4 D 1K2 - 
a*D 2 y 2 - 



-z 4 D§ H 

■* *Fly 2 



w 



-2/ 4 H 



•->', 



d 2 B 2 y- 

b 2 D 1H - 
a 4 G 2H - 

b *B 2y - 
b 2 G A y 2 - 

b m bV2 - 

r b 2 B 2V2 - 

[c 2 G 3 y 2 ~ 
b 2 F 3 y 2 - 



-y 2 ?m 

-z 2 Pim 
-z 4 G§h 

-x 4 D^ 

-y A FLiy 2 

-z 2 Uy 2 
-z 2 ?\y 
-y 2 F° 2 y 2 

-y 4 G 3H 



a 4 ~D 3 y 2 — z 4 F\y 2 
a 4 ~D oy —z 4 Fh A 
b 2 Hny 2 — z 4 I§^ 

b 2 U 4 y 2 Z 2 \ly 2 

a 4 T) 2 y 2 —z 4 D° 2 y 2 
a 4 ~Diy—Z 4 F° 2 y 2 
b 2 G 4V —x 4 G^ 
b 2 F y—x 4 F\y 2 

a A G 2 y 2 —y 4 P|h 



5 

Type 



6 

4,5 

4 

5 

4? 

5 

7 
4 
5 



6 

±g 



(0.04) 
"o.~402~ 

. 131 
~".~122~ 
"".~193 _ 



(0. 09) 

0. 151 

(0. 066) 



0.333 
. 242 



724 



.211 
. 13 

\~184~ 



0. 180 
.248 

~1.~2Q0~ 



(0. 08) 
0. 21 
.333 

(0. 07) 

(6.~03)~ 

(0. 05) 

0. 158 
(0. 05) 

0.46 
(0. 04) 

(0. 09) 



0. 14 

(0. 08) 



0. 94 

~i."I6~" 

(1.20) 

~1.~086~ 

~1.~337~ 



0. 97 
1.333 

(1.083) 



0.876 
.794 



1. 192 

(0. 942) 
(1.403) 



1. 231 
1. 08 

Tl67" 



1. 367 
0. 953 

~1.~266~ 

(1. 337) 



1.21 
(0. 965) 

0. 645 

1. 35 
L08 

1. 08 



1. 38 
0.47 
1. 08 
0. 93 

(1.337) 
1.26 
1.09 



0. 98 
~6.~70" 

1.07 
~6.~964~ 
~1.~144~ 



1.06 
1. 182 
1.02 



1.209 
0.552 



. 468 

.95 

1. 397 



1. 020 
1. 21 

~0."983~ 



1. 547 

0. 705 

"7666" 

1. 28 



1. 29 
1. 17 

0. 978 

1. 28 
1.05 

1.03 



1. 33 

0. 01 

1. 12 
1. 02 

1. 331 
1. 12 
1.01 



9 
Strong p 



1.006" 



0. 328 



0.429 

~7096~ 



. 23w 
.075 
. 23 w 



166 
121 



1. 089 







0. 106 

. 47w 

~~.~093~ 



0.091 
.623 

\~601~ 

w 



0. 18w 
. 12w 
. 31 
. 166 

. 17- 

~\"l6- 

. 19- 

.080 
. 19w 

. 229 
. 21 w 
. 42w 



0. 22w 

.27w 



10 
Strong n 



1.09- 
"0.~90~ 



? 

0. 871 

1. 025 

1.626" 



1. 29- 
1. 56? 

0. 78 + 



1. 375 
0.915 



. 830 

. 970 

1.400 



2. 181 
1. 54- 

1. 811 



0. 917 
. 830 

"l.~806~" 

1. 14 + 



1. 35- 

1.09 + 

? 

1. 811 

1. 32 + 

~1."06±" 

1.05 + 

? 
1. 14 + 

0. 700? 

1. 33 + 
1.45- 

1. 334 

0. 90 + 

1. 36-? 
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Table 6. 


The second spectrum of ruthenium 1 Ku m ) — Continued 










1 


2 


3 


4 


5 


6 


7 


8 


9 


10 






Intensity 


X (air) 


<r 


Term combina- 
tion 


Type 


Ag 


9 


9 


Strong /> 


Strong // 








A 


K 




















5ft 

10 
70 
15 
20ft 


2985. 676 
2991. 453 

2991. 621 

2992. 083 
2992. 601 


33483. 49 
33418.82 
33416. 95 
33411. 79 
33406. 01 


c 2 D^~x 4 Pfo 
a 4 G 4 y 2 — z A G%y 2 
a 4 D !H — z 4 Df^ 
a 4 G3^ — z 4 G^ 

a 2 F 3 y—Z 4 P° 2 y 2 


4 
5 

7 

"4" 


0. 940 

(0. 06) 

O.446" 


0. 809 

1. 18 

( 1. 188) 

aii)" 


1. 749 
1. 24 
1. 156 

~1.~58~" 


.471 

. 2Sw 


"o.~220~ 


0. 339 

1. 52- 
1. 172 

- y " 






10 

5/i 
20ft 

1 

3ft 


2993. 142 

2994. 650 
2996. 002 
2996. 331 
2998. 126 


33399. 97 
33383. 15 
33368. 09 
33364. 42 
33344. 45 


b 2 F> 2y —x 4 D§^ 
a 2 l 5H — y 4 Hlw; 
b H\y—x 4 D^ 
b 2 F iy —z 2 F° 2 y 2 
b 2 F m ~Z 2 P° y 2 


7~6~" 





(i."i88) 


"1.2I" 


"6~~ 


"1.20" 






75 
50 
10 
25 

1 


2998. 886 

2999. 789 

3000. 465 
3005. 141 
3005. 891 


33336. 00 
33325. 96 
33318. 46 
33266. 61 
33258. ::i 


a A D y 2 — z 4 Doj^ 

b m 4H —z my 2 

b *Vsy—x 4 D2k 2 
c 2 D 2y —x 2 F° m 
c 2 D m — w A F? 2A 


Una 
4 

~4~~ 


ffected 
0. 248 


"6.960" 
1.17" 


"l." 208" 
(L 137) 




0. 124 

w 




0. 092 

"l."05 + " 






10 

2ft 
30 

1ft 
30 


3006. 716 

3007. 88 
3010. 450 

3014. 360 

3015. 410 


33249. 19 
33236. 32 

33207. 95 

33164. 88 
33153. 33 




7 
6 
4 


------- 

(0. 09) 
(0."06)" 


"o."86~~ 
1. 13 

"I." 65" 


(l."07)" 
1. 04 

"0.99" 



0. 105 
. 40w 

"6.29w" 


1. 27 
? 

0. 64+ 
1.32- 




a 2 F 2 ^—z 4 F^ 
a 4 G 4 y 2 — z 4 H§^ 
b iG«k— y 2 Gly 2 
(b m 5V —z 2 G\ A 
\b 2 D 1H — y 4 G^ 




5 
30 
1ft 
1 
5 


3015. 956 

3017. 816 

3018. 690 

3019. 642 
3019. 76 


33147. 33 
33126. 90 
33117. 31 
33106. 87 
33105. 57 


b 2 F 2y —z 2 F\ H 
b 2 F, y —y A G\ A 
b 2 B 2 y—y 4 G^ 
b 2 B v/ —y *D° VA 
a 2 F 2y —z 4 D\y 2 


4 
5 

"4"" 


0. 200 

(0. 06) 

"6. _ 270" 


0. 951 

1. 09 

7X871" 


1. 151 
1. 15 

1.14l" 


. 100 

. 22, r 

"".I34" 


0. 651 

1. 37- 

"6." 466" 






1 

1ft 

1ft 
10ft 
10ft 


3020. 549 

3021. 23 

3021. 977 

3022. 61 
3022. 946 


33096. 92 

33089. 47 

33081. 29 
3307 1. 36 
33070. 68 


b 2 G m —y W° 4 y 2 

(b 2 R^—Z 2 Gly 2 

\a 2 S ^ — w 4 F>\y 2 
o 2 !sh — y 4 He^ 
c*D,*— 2| H 
b 2 T>2H—y *D° VA 


"6"" 
4 


"6." 133" 


(d" 789) 

1. 1(H) 


"6.85"" 
1. 239 


w 
0. 066 


"6."82~" 
. 91 






8 

8ft 
30 
1 
5 


3023. 841 

3026. 817 

3027. 780 

3028. 271 
3028. 928 


33060. 90 
33028. 39 
33017. 88 
33012. 53 
33005. 37 


b 2 F 3A —z 2 F° 2 y 2 
c 2 ~D 2y —y 2 F%y 2 
a 4 D H— z 4 Df H 


5 
"5"" 

"6"" 


. 232 
1.144" 

(0."04)~ 


1. 087 
"O.OOO" 
"l.~38~~ 


0. 855 
"l. _ 444" 
"1.34 " 


. 117 
""."573" 
""."l3- 


1. 667 
"l." 716"" 
"l.36±" 




b *B 3V —y 4 D§h 




5 

7 

5 

8 

15ft 


3032. 250 
3032. 442 

3032. 624 

3033. 911 
3035. 792 


32969. 21 
32967. 13 
32965. 15 
32951. 16 
32930. 75 


a 2 8 y—x *F°oy 2 
b 2 F 2y —y 2 G%y 2 


_ 5 _ " 

~7~~ 


(6." 06)" 


"6.~99~ 

(6." 945) 


"L05" 
~6.~95~" 


. 15w 

"6" 


"1.26- 
"6." 967 "" 




o 2 hy—y 2 Gly 2 
b 2 F 2y —x 4 D§ H 




75 

2ft 
15 

1ft 

2 


3036. 463 

3037. 116 

3038. 758 

3039. 50 

3040. 096 


32923. 47 
32916. 40 
32898. 61 
32890. 58 
32884. 13 


b 2 H 5 y 2 Z 2 l%y 2 

a 6 B 2H ~y 4 D° 2H 
b 2 F iy —y 4 D§^ 
b 2 G 4y —x 4 G° 4 y 2 
c 2 T> 2y —x 4 F\y 2 


5 
~5~" 


(0. 07) 

~6.~4io~ 


1. 08 
"l.~187~ 


1. 15 

"6." 777" 


0. 36w 
"~."205~ 


1. 51- 
"1392"" 






1 

1ft 
10 
1ft 

1 


3042. 367 

3043. 342 
3046. 132 

3046. 827 

3047. 223 


32859. 58 
32849. 06 
32818. 97 
32811. 49 
32807. 22 


z 4 T>\ y — e 4 D 2 y 2 

b m 5V —z m H 

a 4 T> X y—Z 4 Dh/ 2 
c 2 T> iy —iv *F° 1H 
a 4 G^ — z 4 H|i^ 


~W~ 


""."155" 


1.193" 


~L348" 


""."077" 


"i."580"" 






25 
50 

1 

5/7 

100 


3047. 702 
3049. 246 

3053. 80 

3054. 563 
3056. 855 


32802. 07 
32785. 46 
32736. 57 
32728. 39 
32703. 85 


a*D 2y — z 4 D§ H 

b m 4 y—Z *Ily 2 


5 

5 

~4~~ 


(6."68)" 
(a 08)" 


(1.337) 
0. 98 

"I."07"" 


1. 38 
1. 06 

"l."l5"" 


w 
0. ZSw 


1. 50- 

1. 44- 

6." 72+" 




z 4 F° m —e *D 2Vo 
b m, y —y 4 F\ H 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



i 



Intensity 



2 

X (air) 



Term combina- 
tion 



5 
Type 



6 



9 
Strong p 



10 

Strong n 



20 
30 
30 

Sh 
1 

1 
20 

3 

4 
30 

40 
20 
4 
25 
10 

1 
25 

1 
10 

5 

100 

25 

20 

3 

2h 

lh 
30 
30 

hh 
10H 

5h 
20? 

3 
25 
10 

25 
20 
25 
10 
25 

10 
25 

1 

2 

10 

40 
60 
15 
3 
50 

2 
3 

1 
2 
2 



3059. 101 

3060. 217 
3060. 500 
3062. 07 
3062. 819 

3064. 366 

3066. 435 

3067. 575 
3070. 317 

3072. 341 

3073. 548 
3075. 33 
3079. 120 
3081. 396 

3081. 847 

3082. 963 

3086. 624 

3087. 924 

3089. 689 

3090. 523 

3093. 902 

3094. 565 
3097. 960 
3099. 908 

3101. 462 

3102. 532 

3103. 422 
3107. 586 
3111. 148 
3113. 947 

3115. 606 
3118. 03 
3120. 234 
3120. 872 

3123. 892 

3124. 678 

3126. 613 

3127. 923 
3132. 701 

3134. 817 

3135. 199 
3135. 807 

3138. 022 

3139. 576 
3141. 594 

3143. 240 
3143. 650 
3146. 09 

3146. 395 

3147. 456 

3148. 716 

3148. 913 

3149. 901 
3152. 311 
3157. 173 



K 

32679. 84 
32667. 93 
32664. 90 
32648. 16 
32640. 17 

32623. 69 
32601. 69 
32589. 57 
32560. 47 
32539. 02 

32526. 24 
32507. 39 
32467. 38 
32443. 40 
32438. 65 

32426. 91 
32388. 45 
32374. 82 
32356. 32 
32347. 59 

32312. 26 
32305. 34 
32269. 94 
32249. 66 
32233. 51 

32222. 39 
32213. 15 
32169. 99 
32133. 16 
32104. 28 

32087. 18 
32062. 2 
32039. 59 
32033. 04 
32002. 07 

31994. 02 
31974. 22 
31960. 83 
31912. 09 
31890. 55 

31886. 66 
31880. 48 
31857. 98 
31842. 21 
31821. 76 

31805. 09 
31800. 94 
31776. 28 
31773. 20 
31762. 49 

31749. 78 
31747. 80 
31737. 84 
31713. 57 
31664. 74 



b '¥> w —z 2 F§^ 
a 2 F 2y —z 4 F§^ 
b 2 G 2 y 2 —y 2 G^ 
b 2 F 2y —y *G° 2 y 2 

b m iy — y *f% V2 



b 2 F 2y —y 4 Df H 
c 2 G 3 ^ — y 2 D° 2 y 2 



b 2 G s y 2 ~ 

b m iy - 

a 2 F 2y - 
a 4 G 3H - 
b 4 D 3 ^- 
a 4 D 1Hr 

a 4 G 4 ^- 
a 2 Ity 2 - 
z 4 D^- 
b 4 D^- 
b 2 F 2y - 

b 2 G^- 
a *T) 2 y 2 - 
b *D 2 y 2 - 

b 2 Giy 2 - 

a 4 G 2y - 

C 2 G 4 y 2 ~ 
b 2 Giy 2 - 

a 4 D 3 ^- 
c 2 D 2H - 

b 2 Giy 2 ~ 

a 4 G 3H - 

b m,y 2 ~ 

a 4 B y 2 - 
b 4 D 1H - 
b 2 F m - 

b 4 D 3M - 
b 2 F m - 
b 4 D ^- 
b 4 D 3M - 
a 2 I 5 h- 

c 2 D 1K - 
b 4 D 3 ^- 
b 2 B m - 
d 2 D m ~ 
b 2 B 2 y 2 - 

b 2 F m - 
b 2 F 2 y 2 - 
a 2 F m - 
b 2 ?iy 2 - 

b miy- 

b 2 Gzy 2 ~ 

c 2 G^- 
b 2 F 3 ^- 

b 2 Gsy 2 - 
C 2 G s y 2 ~ 



-X 4 G\y 2 
~Z 2 G%y 2 

-z 4 D^ 
-z 4 H^ 

~Z 2 G\y 2 
-Z *?\y 2 

-z 4 H 3 ^ 

-X A G%y 2 

-e 4 D 3 ^ 

~Z 2 D° 2 y 2 

-y *Giy 2 

-x 4 G^ 

-z *F° 2 y 2 
-* ^m 
-y 2 G\y 2 
-z 4 H§^ 

-y 4 H^ 

-x A F>ly 2 
-z 6 P^ 
-x 4 P^ 

-z miy 2 

-z 4 H^ 

-y my 2 

-z 6 P^ 

-y 4 F^ 

-x 4 Do^ 

-y ^ly 2 
~Z 2 ¥ly 2 
-y "F\y 2 
-Z 2 D° 2 y 2 
-Z 2 Hly 2 

-y 2 F\y 2 

-z 2 G\y 2 
-x A F) 2 y 2 
-X 2 Bly 2 

-x 4 D^ 2 

-y 4 di^ 

-z 2 F° 2 y 2 
-z 4 D^ 

-y 4 Pk 

-z "Hy 2 
-y 2 G\y 2 

-y 2 Gi H 

-z L ^\y 2 
-x 4 D^ 
-x "¥\y 2 



0. 416 
. 179 
. 260 



. 278 



. 186 

(0. 07) 
0. 475 

~~.~391~ 



(0. 07) 



(0. 08) 

0. 500 

.26 



0. 116 

. 178 
(0. 07) 
(0. 06) 



0. 10 

"".~780~ 
. 51 



. 116 
. 298 

(0.06) 

(0. 08) 



0. 362 



. 180 

. 361 
. 12 
. 206 

7l2(T 



0. 846 
. 869 
. 942 



. 954 



. 880 

. 92 

. 873 

(1. 021) 

1. 384 



1. 04 



1. 06 

1. 340 

(1. 102) 



1. 067 
1. 407 
1. 18 
1.07 



0. 93 

"L200" 

0. 88 



1. 082 

0. 139 

1. 40 
0.94 



1.391 



1. 097 

0.868 
0.99 
1. 139 

"l."06"" 



1. 262 
1. 048 
0. 682 



1. 232 



0. 694 

. 99 

1. 348 
1. 026 
0. 993 



1. 11 



1. 14 
1. 840 
0. 84 



0. 951 

1. 585 
(1. 246) 

1. 01 



1. 03 

"0.420" 
. 37 



1. 198 

0. 437 

1. 34 
1. 02 



1. 029 



1. 277 

1. 230 

0. 87 

1. 345 

"6."94~~ 



. 209 
. 089 
. 651 



. 139 



. 093 

. 26w 
1. 191 

-0. 197 



40w 



. 34w 
1. 248 
0. 65 



0. 058 
. 626 
. 18- 
. 26- 



. 36w 

"L"l69~ 

0. 254 



. 415 
. 149 
. lbw 

. 37w 



1. 270 



0. 453 

. 181 
. 29- 
. 103 

"".~06~" 



2. 302 
1. 67? 
0. 812 



537 



1. 345 

0. 66 + 

1. Ill 
1. 043 

-0. 386 



. 64 + 



1. 48- 

1.591 

? 



1.473 

1. 496 

? 

1. 04 + 



0.58+ 

~~.~810~~ 
.627 



1. 140 

0. 586 

1. 55- 
0.57 + 



1. 210 



1. 187 

1. 411 

0. 93 + 

. 624 

"L60- 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



Intensity 



2 

X (air) 



Term combina- 
tion 



5 

Type 



6 

A<7 



9 

Strong p 



10 
Strong n 



75 
100 
10 
50 
15 

15 
75 
80 
5 
20 

10 

150 

10 

1 

25 

1 
10 

2 

100 

5 

20 
50 
10 
20 

2 

50 

10 

15 

3 

2 

5 

10 
50 

25 
30 

4 
15 

3 

150 

10 

50 

5 

25 

25 

3 

15 
2 
20 
75 
10 

2 

25 

8 

5 

60 



3160. 631 

3163. 188 

3164. 719 

3165. 071 

3166. 091 

3166. 542 
3167.458 
3172. 669 
3172. 946 
3175. 143 

3175. 312 
3177.048 
3179. 24 

3182. 144 

3183. 479 

3184. 177 

3185. 294 
3192. 568 
3195. 148 
3195. 746 

3198. 624 
3201. 260 

3203. 555 

3204. 287 

3205. 567 

3206. 799 

3207. 421 
3207. 841 

3209. 422 

3210. 688 

3211. 381 
32 1 7. 863 
3219. 418 
3221. 360 
3221. 970 

3224. 041 
3224. 938 
3226. 526 
3228. 49 
3231. 586 

3234. 339 

3235. 786 

3245. 611 

3246. 222 
3248. 04 

3253. 314 
3257. 159 

3257. 748 

3258. 970 
32(H). 147 

3261. 747 
3264. 795 

3266. 112 

3267. 184 

3268. 803 



K 

31630. 10 
31604. 53 
31589. 24 
31585. 73 
31575. 55 

31571.05 
31561. 92 
31510. 09 
31507. 34 
31485. 54 

31483. 86 
:;i 166. 66 
31444. 96 
31416. 27 
31403.09 

31396. 21 
31385. 20 
31313. 69 
31288. 41 
31282. 55 

31254. 41 
31228. 68 
31206. 30 
31 199. 18 
31186. 72 

31174. 74 
31168. 69 
31164. 61 
31149. 26 
31136. 98 

31130. 26 
31067. 55 
31052. 55 
31033. 83 
31027. 95 

31008. 02 
30999. 40 
30984. 14 
30965. 29 
30935. 63 

30909. 30 
30895. 48 
30801. 95 
30796. 16 
30778. 92 

30729. 03 
30692. 75 
30687. 20 
30675. 69 
30664. 62 

30649. 58 
30620. 97 
30608. 62 
30598. 58 
30583. 42 



b 2 G A y 2 - 
b 2 G 3H - 

b 2 G iH - 
b 4 D^- 

C 2 G 3 y 2 - 

a 2 hy 2 - 

b 2P 1K2 - 

d 2 B 2 y 2 - 
b ~( \m 

a 4 D 3 ^- 
/> * I > -- 

6 4 D 8H 

c 2 D 1V ,- 



-V 4 G§h 
-z 2 Hl H 

-y 2 D^ 

-V 4 G%y 2 
-y 4 ?m 

-x 4 G§^ 

-z m% H 

-2 2 D5* 
-x 2 T>° 2 y 2 
-z 2 Hfo 

-z 6 F§ H 
-z «F5* 

-y 4 ^ H 
■y 4 Vva 

-X *¥ 2 y 2 



b 2 G 3 y 2 —x 4 Ff^ 



& 2 H 4H 

bm m - 

b 2 F 3H - 
c 2 G 3 ^- 

b 2 l\y 2 - 

b 2 F 3H - 
6' 2 D 2H - 
b 2 VUy 2 - 
b 2 G 4 y 2 - 
b 4 D^- 

b 2 G 3 ^~ 
c 2 D 1H - 
b 4 D 3H - 
a A B 2 y 2 - 
a 2 F 3H - 

b 2 Poh~ 

d 2 B lH - 
d 2 B 2 y 2 ~ 
b 2 l\ b y 2 - 

a 2 \ h y 2 - 

b 4 D 1H - 

bm 5H - 

a *T> 2 y 2 - 
c 2 G^~ 
b 4 D 2H - 

b 2 V xyr 
b 4 D 3H - 
c 2 G iV2 - 
a 2 F m - 
a A T> 2 y 2 - 

b 2 G 3Vr 
b 2 TLiy 2 - 
b 4 D % - 



'Z *G$h 

-Z *G*\y 2 
~Z 2 B? 2 y 2 

-y 2 G\y 2 
-V 4 Ff H 

-z 2 G§ H 
-sIih 
-z 4 Gl H 

-V A G%y 2 
~Z *G? 2 y 2 

-y 4 G§* 
-y 2 Di H 

-z 4 T?^ 
: °Pfc 
-z 4 D§^ 

-x 4 Df^ 
-w 4 D§i^ 
-w 4 D^ 

-Z 4 llly 2 

-y 4 Gly 2 

-y 4 ?m 

~Z *Gly 2 

-z «F\y 2 
-x 4 D§ H 



~y 4 Fm 
-z <Gfc 

-z m\ H 

-z 4 FI H 

-z m V2 

-y 4 G° 4 y 2 
-z «Hfo 

~Z *G\y 2 



b 2 G 



IK 



-z 2 F: 



W2 



5 

5 us 



(0. 05) 

0. 123 

(0. 04) 

(0. 08) 

0. 174 

(0.05) 
(0.06) 

0. 140 



(0. 08) 



0.457 
~\~304~ 

(6767)" 



(0.03) 
(0.03)? 
0. 242 
. 120 



(0.05) 
"o."l80~ 



(0. 06) 

0.438 

. 241 

. 254 



(0. 07) 
0.220 

(0 09) 
0. 17 
.272 
. 124 



. 160 

(6r67)~ 

0.203 



. 122 



1.08 

0. 896 

1. 18 
1. 12 
1. 194 

0.96 
1.05 
1. 185 
1. 19 
0. 96 



(1.403) 

"6." 789" 

(6." 883) 
"LOST" 



0.94 
. 96? 
1.083 
0. 942 



1. 08 
1. 193 
0. 956 



.80 
1.416 
1.334 
1. 134 



1.06 
0. 938 

1.21 

(1.053) 

1.340 

1.078 



1.023 

Tl6~~ 
1. 345 



1.071 

(6." 883) 



1. 03 
1. 019 
1. 14 
1. 20 
1. 020 

1. 01 
1. 11 
1. 325 
1. 19 
1. 04 



1. 42 
T246~ 
Tl87~ 

Tio" 



0. 97 

. 99? 

1. 325 
1. 062 



1. 03 

(1. 209) 
1. 136 



0. 74 

. 978 

1. 575 

1. 388 



1. 13 
(1. 158) 

1. 30 
1.22 
1. 068 
0. 954 



1. 183 

"l."03~" 
1. 142 



0. 949 
~6.~85~~ 



0. ISw 
.062 
. 09/* 
. 36w 
. 087 

. 18- 
. 34w 

0. 70 

Oh 

0. SCrw 



0. 229 

".152 

~2iw 



. lOw 
. 13w 
. 122 
. 060 



0. 16- 



0. 811 



,088 

.219 

122 

,889 



. 39u> 
. L 10 

. 13m; 

. 929 
. 138 
.061 



080 

"33- 
101 



061 



1. 26- 
1.451 
1. 16A 
1.56- 

0. 759 

. 98 + 
.71 + 
1.536 

1. 19h 
1. 40- 



1.46- 

1.932" 



? 
1.40- 



0.84 + 

.83 + 
.478 
1. 482 



1.05 + 
I. 169 
1.046 



0. 77 + 
-. 555 
2. 17!) 
1.261? 



1. 52- 
? 

1.43- 
? 

1. 748 
1. 512 



0. 783 

"l.~06±" 

2.045 



1.620 
6.97" 



479794—58- 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



Intensity 



2 

X (air) 



Term combina- 
tion 



5 
Type 



6 



9 
Strong p 



10 

Strong n 



3 

1 

10 

15 

2 

2 

8 

60 

30 

2 

1 

2 

300 

5 

2 

15 

15 

3 

10 
10 

15 

10 

1 

1 

3 

3 
5 
3 
2 
1 

25 
1 
1 

75 

1 

2 

1 

2 

50 

100 

8 
15 
15 



2 

40 
30 

2 
2 

3 

2 
3 

2 

1 



A 
3270. 155 

3272. 010 

3273. 612 

3275. 729 

3276. 783 

3281. 193 

3281. 518 

3282. 973 

3284. 343 

3285. 762 

3286. 114 
3286. 840 
3294. 232 
3298. 321 

3300. 115 

3301. 14 
3301. 219 
3308. 102 

3308. 885 

3309. 233 

3310. 283 

3312. 831 

3313. 010 
3313. 738 
3317. 015 

3317. 402 
3317. 591 
3322. 784 
3324. 553 

3324. 800 

3325. 407 
3335. 852 

3338. 329 

3339. 788 

3340. 404 

3340. 789 

3341. 34 

3342. 665 

3343. 200 
3350. 246 

3353. 29 
3359. 230 
3359. 324 

3359. 985 
3362. 140 

3365. 384 

3369. 288 

3370. 061 
3373. 472 
3376. 624 

3380. 356 
3382. 229 
3387. 963 
3389. 208 
3393. 904 



K 

30570. 78 
30553. 45 
30538. 50 
30518. 76 
30508. 94 

30467. 94 
30464. 93 
30451. 42 
30438. 72 
30425. 58 

30422. 32 
30415. 60 
30347. 35 
30309. 73 
30293. 25 

30283. 85 

30283. 12 

30220. 11 

30212. 96 
30209. 79 

30200. 21 
30176. 98 
30175. 35 
30168. 72 
30138. 91 

30135. 40 
30133. 68 
30086. 59 
30070. 58 
30068. 35 

30062. 86 
29968. 73 
29946. 49 
29933. 41 
29927. 89 

29924. 45 

29919. 51 

29907. 65 
29902. 87 
29839. 98 

29812. 89 
29760. 17 
29759. 34 

29753. 49 
29734. 42 

29705. 76 
29671. 34 
29664. 53 
29634. 54 
29606. 88 

29574. 19 
29557. 82 
29507. 79 
29497. 
29456. 14 



c 2 D 2y —x 4 G§^ 
a 2 S ^— y 2 B° lH 
b 2 F y—y 4 Bh A 
b 4 D 3K — z *Giy 2 



c 2 G 4Y —x *Fly 2 
b *D m —y *F 2 y 2 
b 2 D m —z 2 D° 2 y 2 
C 2 F>\y 2 \\y 2 

b 2 F zy —y 4 F^ 

c 2 F> 2 y—x 4 F§ H 
b 2 D 2H —z 2 D? 2 y 2 
a 4 D 2 y 2 — z 6 F§^ 

a 2 I Q y 2 Z 2 \\y 2 



b m hy - 

C 2 G,y 2 ~ 



-z m° 4H 
-y 2 G^ 



b m iy —z mw 2 

d 2 D iy —iv *F° 2 y 2 
c 2 G 4y —y 4 G$y 2 

b 2 ¥ 2 y—y 4 P^ 

d 2 D 2 y 2 — x 2 G§ A 



c 2 G 4 y—y 4 G^ 

C 2 G, H —Z m\y 2 



b 2 G ZV2 - 
a 4 D 1M - 



-x 4 d^ 

-z 6 Fo^ 



a 4 D 1H — z *F\y 2 
c 2 Gm — z 2 H-ly 

b 2 Y x y—y 4 P^ 

a 2 l 5 y 2 Z 4 IhA 

b 2 F 2 y—Z 2 F)%y 2 

a A Dp A — z 6 F^ 



a 2 S y 2 - 
r b 2 V> 2yr 

,C 2 G^y- 

c 2 B 1V - 
b 2 F zy - 

b m 4y - 

b 2 F,y 2 ~ 
b 2 G 4 y 2 ~ 

b 2 F zyr 
a 2 F 2 y 2 - 

b *F 2yr 

a 4 Dok 2 - 

d 2 D 2 y 2 - 
a 4 D y 2 - 
c 2 Gzy 2 - 
b 2 T> 2V2 - 
a 2 Uy 2 - 

b 4 D 3>1 

b 4 D 1H - 
b *p 2 y 2 
b 2 G$y 2 

b 2 G m - 



-y 4 f§h 

-x m V2 

-X *F\y 2 
~Z "G\y 2 

-z 4 H§ M 

-Z 4 G^ 

-z 2 G\\/ 2 

-y 4 ?2H 

~Z ^y 2 
~Z 4 PlH 
-Z & F° y 2 

-w 4 D^ 

-z m A 

-y 4 G§„ 
-y 4 F^ 

-Z 2 Hy 2 

~z 4 H1,,? 

—z 4 S? M 
-* 4 H& 

~Z 2 Fly 2 
~Z *lly 2 



0.367 



(0. 965) 



1.332 



5 us 



(0. 04) 



1. 10 



1. 06 



0. 184 



49w 



. 16io 



1. 82- 



1. 26-? 



0. 265 



,397 



0. 108 
~7l26~ 

"."16" 

""."26" 



1. 06 

(0. 08) 



0. 392 



1. 189 
Tl77" 



1. 08 
(0. 958) 



0. 86 



.00 
.95 



(1.344) 



1.297 
L303" 



0.98 
.964 



(1.058) 



1.06 
1.03 



0.952 



0. 052 
~~.~064~ 

~~.~34- 



"6." 099? 



53 

27- 



0. 196 



1. 459- 
"l.~492~ 



1. 03 ± 
0. 937 



1. 59 
0. 99 i 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



1 

Intensity 



5 

1 

50 

10 

5 
1 
1 
5 
6 

1 

2 

10 

10 

10 

5 
1 
1 
5 

2 

2 
5 
5 
5 
10 

2 

200 

2 

20 

6 

20 
20 
2 
10 
10 

5 

10 

6 

1 

20 

4 
30 
2 
2 
5 

2 
2 

4 
2 
2 

5 

60 

30 

1 

2 



2 

X (air) 



3398. 862 
3401. 188 
3410. 03 

3410. 742 

3411. 43 

3416. 612 
3424. 018 
3424. 131 
3424. 381 
3427. 728 

3433. 10 

3434. 02 
3446. 750 
3462. 983 
3465. 405 

3469. 269 
3469. 907 
3473. 195 

3479. 339 

3480. 060 

3481. 928 
3483. 649 
3487. 672 
3490. 277 
3500. 86 

3504. 56 
3509. 217 
3511.40 
3520. 063 

3523. 917 

3524. 480 
3527. 183 
3542. 617 
3548. 508 
3556. 816 

3565. 437 

3566. 452 
3577. 045 
3582. 395 

3584. 022 

3585. 43 
3591. 518 
3601. 613 
3603. 059 
3612. 482 

3615. 206 
3627. 896 
3828. 629 
3645. 201 
3649. 771 

3652. 836 
3657. 571 
3660. 070 
3666. 07? 
3666. 88 



K 

29413. 17 
29393. 06 
29316. 85 
29310. 73 
29304. 8 

29260. 37 
29197. 08 
29196. 12 
29193. 99 
29165. 48 

29119.84 
29112. 04 
29004. 53 
28868. 57 
28848. 39 

28816. 26 
28810. 97 
28783. 69 
28732. 87 
28723. 91 

28711. 50 
28697. 32 
28664. 22 
28642. 82 
28556. 24 

28526. 09 
28488. 24 
28470. 53 
28400. 46 
28369. 40 

28364. 87 
28343. 13 
28219. 65 
28172. 81 
28107. 01 

28039. 05 
28031. 07 
27948. 06 
27906. 32 
27893. 65 

27882. 70 
27835. 44 
27757. 42 
27746. 28 
27673. 91 

27653. 05 
27556. 33 
27550. 76 
27425. 51 
27391. 18 

273G8. 19 
27332. 76 
27314. 10 
27291. 73 
27263. 38 



Term combina- 
tion 



b 2 F y—y 4 P?k 
a 2 S y—x 4 Ff^? 

a 2 I 5 y 2 Z 2 \\y 2 

b 2 G 4y —y 4 F? K 
a 2 F 2Y —z m V2 

b 2 G 3 y 2 — z 2 G\y 2 

b 2 G 4 y 2 ~Z 2 G° 3 y 2 
b 2 D 2 y 2 —Z 4 G^ 

b A F> 3 y 2 —z 4 H§^ 
b 2 F 2H ~y 4 Fs H 



b 2 D 2 ^ — z *Gly 2 
b 2 T> iy —y *F° 2H 
b 2 F 3H — z 4 H& 
d 2 T> iy2 —y 2 F? 2 y 2 

C 2 G 4 y 2 Z 2 \\y 2 

b 2 G m —y *FI H 

b *P 2H —Z *V\y 2 

b 2 G 4Y —y *F$y 2 
b 2 F 2Y —z *G° 2H 

b 2 Piy—z 4 S| H 
b 2 G zyr -z 2 Gly 2 
c 2 D 2 y—y *Gly 2 
b 2 F 2V —z 4 G§ H 
a 2 F zy —z m* 

b *F 2 y—Z 4 P? H 

b 2 F m —z 4 H^ 
d~ 2 B 2 y 2 —y~ 2 Fiy 2 

b 2 G 4 y—Z *\%y 2 

d l^iy—x 4 P^ 

C 2 G 4 y 2 — Z 2 Gli4 

& 2 So>3 — z 2 Pfj^ 
b A F m —z 4 P8 H 
a 4 R 4 y 2 ~Z 4 Ffo 

C 2 G 4 y—Z 4 l%y 2 
C 2 G 3 y—Z 2 Fly 2 

h 2 G 3i4 —y *F§k 
a 4 D 3 ^ — z 6 F>2y 2 
c 2 G 4Y —y *F%y 2 

b *V 2 y—Z 4 F^ 
b 2 G 4 y~Z 4 G| H 

a 4 H 3 h— z 4 F§^ 
b *F 3V —z 4 P^ 
a 2 Som — V A F>\y 2 

b 2 D iy —z 4 S? H 
b *F 2V2 —z *F° 2 y 2 

b~ 2 ~G~ 3 y 2 —Z V Giy 2 

c 2 D m —x 4 Df^ 

a 2 hy~Z 4 H° 5 y 2 

a*D zy —z *T>° 3 y 2 
b *F 2 y—z 4 F3k 

b 2 G 4 y—Z miy 2 

c 2 G 3V —z 2 B° 2 y 2 



5 
Type 



5us 
~6~~ 



6 



(0. 08) 



(0. 06) 



0. 339 

(0. 04) 



0. 121 
_ ".~12~ _ 



(0. 07) 
(6.~05)~ 



0. 165 
.296 



1.07 



(0. 945) 



0. 954 

1. 04 



(1.067) 



1. 082 
(L067) 



1. 11 
T65~ 



1.403 
1.581 



1. 15 



1.00 



1. 293 
1.00 



1.03 



0. 961 
".~95~~ 



1. 18 
Tl6" 



1. 568 
1. 285 



9 
Strong p 



.84 
"."35- 



16 



170 
15w 



0. 427 
\~54- 



31- 
"24- 



0.579 
. 149 



10 
Strong n 



1.58 

Tii + - 



1. 801 
0.85 + 



1. 20 



1.021 



1. 15=b 

i. 67 ± 



1. 486 
0. 545? 



479794—58- 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



Intensity 



2 

X (air) 



Term combina- 
tion 



5 
Type 



6 
A<7 



Strong p 



10 
Strong n 



2 

4 

2 

150 

10 

6 

10 

2 

2 
2 

5 

50 

4 

5 

10 

5 
8 
2 
1 
10 

10 
6 

10 
4 

10 

5 
4 
2 
2 
5 

3 
5 
6 
1 
50 

2 

1 

10 

60 

100 



3675. 603 

3676. 289 
3681. 658 
3690. 030 
3690. 995 

3707. 976 

3709. 21 

3710. 998 
3713. 432 
3720. 627 

3722. 645 
3734. 455 
3734. 834 
3740. 230 

3746. 932 

3747. 453? 
3750. 508 
3757. 730 
3766. 72 
3769. 012 

3774. 474 
3777. 923 
3784. 175 
3795. 691 
3804. 572 

3806. 567 
3811. 166 
3811. 805 
3816. 207 
3820. 386 

3827. 92 
3832. 272 
3843. 462 
3863. 68 
3879. 023 

3885. 823 
3889. 43 
3932. 828 
4002. 957 
4009. 928 



K 

27198. 67 
27193. 60 
27153. 95 
27092. 34 
27085. 26 

26961. 22 
26952. 25 
26939. 27 
26921. 61 
26869. 55 

26854. 98 
26770. 06 
26767. 34 
26728. 73 
26680. 92 

26677. 21 
26655. 48 
26604. 25 
26540. 76 
26524. 62 

26486. 23 
26462. 05 
26418. 34 
26338. 19 
26276. 71 

26262. 93 
26231. 25 
26226. 85 
26196. 60 
26167. 94 

26116. 44 
26086. 78 
26010. 83 
25874. 73 
25772. 38 

25727. 28 
25703. 42 
25419. 80 
24974. 47 
24931. 06 



a 4 Fl 4 y 2 —z 4 D§^ 
a 4 D 2 ^ — z 6 D^ 
b *F 2 y—z 4 D^ 
a*D d y—z 6 Dly 2 
b *¥ 2 X—Z *F\y 2 

d 2 D 2 y—y 2 D^ 

C 2 G 4 y 2 Z A l%y 2 

C 2 Diy—X 4 D^$ 

c 2 F> m —y 4 D§ H 
d 2 F>iy—x *Fly 2 

a 4 H 5 ^— z *Fly 2 
a 4 D 2 ^ — z 6 D° 2 y 2 
c 2 G,y 2 —y 4 F^ 
b *F iy —z *F\y 2 
b 4 F 4H — z *Fly 2 

a 2 hy—z 4 Hl H 
b *F 2y —z 4 F^ 
b *F iy —z 4 P^ 

d 2 F) 2 y 2 — l°iy 2 
b "F 2y —z 4 Df H 



b *F lV2 - 
a 4 Di H - 
c 2 G 4 y 2 - 
a 4 Doh- 
b 4 F 3 *r 

c 2 D 2H - 

C 2 T> 2 y 2 - 



~Z *B°oy 2 

-z 6 D? H 
-z *G\y 2 
-z 6 Dg H 

-z m* 

~Z 2 T>° 2 y 2 
-Z 2 Gly 2 



a A T> 2 y 2 - 
b 4 F 1H - 

b 4 F 3H - 
b *F 2V2 - 
b 2 G 3 y 2 - 
c 2 G 4 y 2 ~ 
b 4 F 4M - 

a 2 F 2y - 
b *F 1H - 
b *F 4V - 
b 4 P^- 
a *G 2 y 2 ~ 



-z 6 D§ M 
-z 4 Di K 

-z 4 D^ 

-Z "F\y 2 

-z 4 H§^ 
-z 4 HB H 
-z 4 D§ H 

-z "Dfc 

-z 4 F^ 
-z *Fh A 
-z 4 D§ M 
-z 4 F ?H 



. 129 



13 



296 



134 



. 207 

. 444 

0. 652 

(0. 021) 

~6."l93~ 



. 233 
. 255 

~."l86~ 



. 295 
. 186 



1. 401 



(1.078) 



1. 338 



1. 083 



0.943 

.422 
1. 189 

(1.078) 

(L093) 



(1. 337) 
(1.093) 

~L208~ 



1. 645 
0. 654 



1. 530 



0.95 



1. 634 



0. 949 



1. 151 

0. 022 

1. 841 
1.099 

"l.~286~ 



1. 570 
1.348 

"l.~394~ 



1.350 
0. 468 



065 



. 59 



750 



.344 



. 103 

. 222 

0. 978 

.094 

~".~675~ 



. 118 
. 126 

6.92" 



. 148 
. 093 



1.981 



1. 486 



1. 016 



0. 634 

. 644 

1. 515 

? 



? 
? 

~6.~557" 



.907 
.933 



Observed at pole of arc 


Observed at pole of arc 


Intensity 


X (vacuum) 


a 


Term combination 


Intensity 


X (vacuum) 


0" 


Term combination 


3 
2 
5 

10 
15 

2 
20 
1 
2 
1 


4011.30 
4016.96 
4025.28 
4040.25 
4041 . 56 

4041 . 72 
4043 . 04 
4045.55 
4064.81 
4081.72 


24922.6 
24887.4 
24836.0 
24744.0 
24736.0 

24735.0 
24726.9 
24711.6 
24594.5 
24492.6 




2 
20 

5 
10 
10 

1 

10 

20 

3 

3 


4093.41 

4104.80 

4134.10 

4135.466 

4143.74 

4164.76 

4173.991 

4174.912 

4191.95 

4204.62 


24422.3 
24354.9 
24182.3 
24174.3 
24126.0 

24004.2 

23951.13 

23945.85 

23848.6 

23776.7 


a 2 F zy —z 6D§ H 
a 4 G 3 ^— z*F\y 2 
a 2 F 3V —z 6Di H 

b*F y 2 —Z*Dly 2 

a*G iV — z 4 F§ H 

b*F iy — 2«P§ H 
b A F 2 y—z *F° m 
a*G 5 y 2 —z*Fly 2 




d 2 F> 2 y— Z*F\y 2 

o 4 H 4 «— Z Q F° 3 y 2 

a,m 5 y 2 —Z & F° 4 y 2 

b*Foy—z*Fly 2 
a*FL iH —z & Fly 2 
a *H 8H — 2 <>FSh 
b 4 Pik— s 6 P! H 
b *F oy —z 4 Dg^ 


6 4 D^— * 4 Pf M 
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Table 6. The second spectrum of ruthenium (Ru n) — Continued 



Observed at pole of arc 



Observed at pole of arc 



Intensity 



X (vacuum) 



Term combination 



Intensity 



X (vacuum) 



Term combination 



1 

2 
20 
10 

1 

2 
1 
2 
2 
30 

1 
2 
1 
3 
5 

1 
2 
1 
3 

10 

15 
3 
2 
5 

15 

100 

3 

3 

5 

20 



4205.39 
4215.51 
4227.831 
4231.437 

4248.87 

4257.19 
4287.33 
4302.51 
4303 . 39 
4305.885 

4306.59 

1:313.17 

4338.89 
4359.81 
4362.98 

4368.51 
1:369.84 

4380.57 
4406.78 
4407.49 

4408.62 
4434 . 95 
4435.67 
4436.64 

1 15 1.76 

4470.502 
I L99.26 
4518.95 
4525.06 

4539. <.>:; 



23772.4 
23715.3 
23646.1 
23626.0 
23529 . 1 

23483 . 1 
23318.0 
23235.7 
23231.0 
23217.5 

23213.7 
23178.3 
23040.9 
22930.3 

22913.7 

22884.7 
22877.7 
22821.7 
22686.0 
22682 . 3 

22676.5 
22511 .9 
22538.2 
22533 . 3 
22441.6 

22362.58 
22219.7 
22122.9 
22093.0 
22020 . 6 



a 4 G 



m 



-z 4 D 



:."•, 



6 *B 2 y—z 4 Pf M 
a 4 G zy —z 4 D^ 
6 2 Piy—Z 4 P§^ 



6 4 F< 



-zm 



a A Giy 2 - 



-z 6 F^ 



b 4 F iy — 2 «Fg« 
b 4 F 2H —z 6 F? H 
b 4 F 2Y —z my 2 

b>¥ VA —Z*¥\y 2 

b *F 3 x—z *FIk 

b A F iy —z 6 F5 H 
a 4 G 3 ^— z 4 D§ H 

b *F lv —z m V2 



6 4 D 



2x~ 



-2 4 P§: 



6 4 D 3H - 
a 2 B G y 2 ~ 



* 4 P^ 
-* 4 Sfc 



b*D 1H — z 4 D§ H 
b *D y 2 —z 4 D§ M 



3 

4 
3 
3 

2 
2 
5 
3 
20 

5 
2 
1 

3 

3 
2 
20 
5 
2 

3 

2 
50 
50 

2 

2 
50 



4563.77 
4578.44 
4606.50 
4607.44 
4660.96 

4697.92 
4699 . 03 
4714.17 
4731.98 
4750.040 

4776.78 
4784.96 

4807.27 
4821.92 
4828.15 

4922.12 
1934.08 
5002. If. 
5004.74 
5092 . 34 

5172.73 

5270 . 28 

5607.744 

5893.612 

6018.00 

6290 . 63 
6371.29 



21905.6 
21835.4 
21702.4 
21698.0 
21448.8 

21280.1 
21275.1 
21206.7 
21126.9 
21046.57 

20928.8 

20893 . 
20796.0 
20732.8 

20706 . 1 

20310.8 
20261 .6 
L 9984. 6 
L9975.5 
19631.9 

19326.8 

18969.1 

17827.45 

16962.82 

16612.2 

15892.3 
15691.07 



6 4 D^— z 4 F^ 
6 2 D 2H — * 4 P? H 
b 'Boy—z 4 D 



IX 



a'G^—z^P 



3H 



b^,y- 



-Z A Fly 2 



b^zy—Z^D^ 

b 2 P iy —z 4 Df H 
b [ T>zx— * 4 F§x 
b*T> 1H — z«?l H 
b*T> ZH — « 4 D§ H 



b *D m —z 4 D§^ 
~b*I>M— z"*F!h~ 



a «S 2 ^— z «Pfo 
a 6 S 2K2 — z 6 P^ 
a 4 G iH — 2 6 D§^ 



a 6 S 2H — * 6 P§ : 



Washington, D. C. July 22, 1958. 
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